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INTRODUCTION 


As we usually warn our readers, if you have an earlier 
edition of this book, you might want to consider keeping it. 
In order to make room for some of the new subjects in this 
Sixth Edition, we had to eliminate some sections. In 
particular, most of the XT-only sections are gone, and we 
have eliminated the hard drive types and the line drawing 
codes. 


We’ve added or expanded other sections, most of which 
you have asked for: VESA VL bus, PC Card (PCMCIA) 
information, and more PCI (PCI is also the subject of its 
own handbook now) and Small PCI. We’ve also expanded 
and updated many other sections. 


Whether you’re a novice or an expert, we expect that you 
are going to find this book useful. If you're a novice, the 
contents are going to be a stimulating introduction to the 
inside goings-on that you will want to lear more about. If 
you are an expert, you will find this handbook to be a 
handy memory jogger. When the facts you need are buried 
in a manual in the other room, this book is in your pocket. 


We intended this to be a helpful reference for both 
hardware and software information. These are the items 
that most often cause us to look for the manuals, whether 
we’re hooking up a printer or hooking into the BIOS. 


For additional information on any of these subjects, you 
should refer to the manuals and technical references for the 
computer and software you are using, or call the 
appropriate standards organization. You might find the 
phone number you need in the first section! 


We want to continually improve this handbook, so please 
write to us if you spot any errors or think of any additional 
material we should include. We hope it will be as useful for 
you as it is for us. And many thanks to those of you who 
have contributed ideas and corrections! (Your new free 
handbook is on the way!) 


1. Useful References 


hed = i of the phone numbers we Set asked for most 
s ere are others you need or would Jj 
added to this Section, please call Annabooks ee 


ANSI, 212-642-4900 (NY) 
CardBus see PC Card and Yenta 
FireWire (IEEE 1394), 512 
Global Document 
800-854-7179 
120 (Intelligent V/O) SIG, 415-750-8352 
IEEE Publishing, 908-981-0060 

IDE try ANSI(?) 


305-0200 
's (Source of Specifications such as ESDI) 


Miniature Card Implementer’s Forum, 916-356-8607 
PC Card (PCMCIA), 408-433-2273 

PCI Special Interest Group, 503-797-4207 

PC/104 Consortium, 415-903-8304 

Plug and Play Association, 503-797-4244 

SCSI try ANSI (2) 


USB (Universal Serial Bus 
264-8429 


VESA, 408-435-0333 
Yenta (CardBus), 
and when all else fails 


Annabooks, 11838 Bernardo Plaza Ct., San Diego, CA 
92128-2414, 619-673-0870 or 800-462-1042. Also, you can 
use http://www.annabooks.com or info@annabooks.com. 


) Implementer’s Forum, 503- 


2. ISA 62 Pin Connector 


(Bracket End of Board) 
Ground < BI Al < IOCHK* 
Reset < B2 A2 > SD7 
+5 Volts < B3 A3 > SD6 
IRQ2/9 > B4 A4 > SDS 
-5 Volts < B5 AS > SD4 
DRQ2 > B6 A6 o> SD3 
-12 Volts < B7 A7 bd SD2 
SRDY* > B8 A8& bod SDI 
+12 Volts =< B9 Ad ° SDO 
Ground < B10 Al0 < IOCHRDY 
SMEMW* < Bll All > AEN 
SMEMR* < B12 Al2 > SA19 
lowt > B13 Al3 > SA18 
IOR* > B14 Al4 > SAI7 
DACK3* < BiS AI5 bod SAI6 
S DRQ3 > BI6 Al6 > SAIS 
O DACKI* < BI7 Al7 > SA14 
L  DRQI > BI8 Ala <> _— SAI3 
D DACKO* < B19 Ald > SAI2 
E BCLK > B20 A20 > SAIL 
R_ IRQ7 > B21 A21 > SA10 
IRQ6 > B22. A22. > _—sOSAS 
S IRQS > B23 A23 > SA8 
I IRQ4 > B24. A240 > _—s SAT 
D_ IRQ3 > B25 A25 > SA6 
E DACK2* < B26 A26 o SAS 
TC < B27 A27 > SA4 
BALE < B28 A28 cod SA3 
+5 Volts < B29 A29 > SA2 
OSC < B30 A30 > SAI 
Ground < B31 A31 pod SAO 
Notes: 


i i 2 for an XT 
i ck is ae for an AT which is re-directed as IRQ? . 
A System Board Jumper on the original IBM AT provided the option 
of driving the clock (BCLK) signal from an adapter board device. 
Most clones do not support this option. 
* = active low 


HAMZOVZOA 


nomen 


3. ISA 36 Pin Connector 


(this end nearest 62- 


MEMCS16* 
VOCS16* 

IRQIO 

IRQU 

IRQ12 

IRQIS 

IRQI4 

DACKo® < 
DRQC > 
DACKS* < 
DRQS > 
DACK6* < 
DRQ6 > 
DACK7* < 
DRQ7 > 
+5 Volts 
MASTERI6* > 
Ground 


VVVVVVV 


AMmMOrON 


monn 


Symbols pointing toward the connector designate signals into 
the system board (from devices on the bus), and vice versa. <> 


DI 
D2 
D3 
D4 
DS 
D6 
D7 
D8 
D9 
DIO 
D1 
DI2 
D13 
D4 
DIS 
DI6 
D17 
DIs 


indicates bi-directional signals. 


NOTE: In the PC and PC/XT, the bus consists only of the 62- 
pin portion. Some of the signal names are different, but the 


functionality remains the same. 


Pin connector) 


cl 
C2 


9900900000 vv9000000, 


SBHE 
LA23 
LA22 
LA2I 
LA20 
LAI9 
LAI8 
LAI7 
MEMR* 
MEMW* 
SDO8 
SDO09 
SD10 
SD11 
SD12 
SD13 
SD14 
SD15 


mom HzMZOVvZOA 
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WOrnInaueavn-ory 


Bes 
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Notes: 


4. PC/104 Connector 


JI/PI 
RowA 


IOCHK* 
SD7 


JI/PI 
Row B 


ov 
RESET 
+5V 
IRQ9 
“SV 
DRQ2 
-12V 
SRDY 
+12V 
KEY (2) 
SMEMW* 
SMEMR* 
Iow* 
IOR* 
DACK3* 
DRQ3 
DACKI* 
DRQI 
REFRESH* 
BCLK 
IRQ7 
IRQ6 
IRQS 
IRQ4 
IRQ3 
DACK2* 
TC 
BALE 
+5V 
osc 

ov 

ov 


J2/P2 (1) 
Row C 
Ov 
SBHE* 
LA23 
LA22 
LA21 
LA20 
LAI9 
LAI8 
LAI7 
MEMR* 
MEMW* 
SD8 
SD9 
SDIO 
SDi1 
SD12 
SDI3 
SD14 
SDI5 
KEY (2) 


J2/P2 (1) 
Row D 
ov 
MEMCS16* 
IOCS16* 
IRQIO 
IRQI1 
IRQI2 
IRQIS 
IRQI4 
DACKO* 
DRQO 
DACKS* 
DRQS 
DACK6* 
DRQ6 
DACK7* 
DRQ7 
+5V 
MASTER* 
ov 

OV 


(1) Use Rows C and D for AT (16 bit). 
(2) Keys are missing pins and filled holes. 
*=active low 


5. 
RISA Connector 6. PCI Connectors 


Row B 7 
Pin 
SP ge oo oe 
+5V RESET iM ye IOcHKe The following table is taken from the PCI Handbook, available from 
x 3 SD<7> 
XXXXX R <9> 4 EXRDY SB<é6> | Annabooks. 
> 
XX3 DRQ<2> GND Sp<4s 
pestered Skye p Reve SB Td 5V System 3.3V System 
Mio aRy 5 RDU SBS Prin [Side Sex [Sic [ee A] 
C+ 10 r <0> ~Ri 
Restevep SMEMWs il pas IOCHRDY 7 32-Bit Connector Start 
GND N R' 12 EMB66* Nx -12 TR: 
RESE low 3. ~«O«&€' ae) SA<19> 
DESERVED —tor® 14 RMB EG) — SAcIa> 
KEY Bross 15 sacle 
BE#<2> DACK*<1> 1 . SAsI5> 
BE*<0> 7 BE*<I> SAcI 
GND RepaeSHe 18 LA*SI> SAc|3> 
+5V BCLK 0 SA<12> 
4 LA*<30> 
mEND 2? IRQs? 21 rages BASIS 
*<26> TROS6e 22 LA*<27> SA<9> 
LAt24> Reo 33 EAt25> SAB 
<7> 
LA<16> Ro ee oe SA<6> +5V (UO) 
Lacia> TC 3 EAcI3S se NT2H Sie ve 
<12> | _KEY | 
ev. sv. 29 Acti A GND as 
LA<10> GND 1 TAS> ens 
Row H Row D Row G RowC 
[CLK __| +5V (UO) | 
race lcs = RAB? Wee ont 
> 
LASS? IRQS 10> 3 «LAS LA pis | REQ” [GND | REQH 
Lag IRO<12> $5 GND Last 19 |_35V (vO)_| _RSVD | *3.3V (VO) VD 
KEY IRQ<15> 6 KEY LA<I9> AD[31] AD[30} AD[31] [30] 
DATA<I6> — IRQ<14> 7 DATA<I7>—LA<18> a9 av ADI} 333V 
DATA<I8> = DACK*<0> 8  DATA<I9> —- LA<17> : 
Ne oe fo Bhtaes OMEN AD[28] AD[28] 
DATAGS> ~—- DROSS it GND ee ADRT—|_ADR6) [| ADR | ADI26) 
DATAC2> — CACK*<6> 12 DATADS> SD si?>_ AD[25] AD[25] 
> 
GND opm Pei 12 PARSE spe ADA] _|_+33V | ADP 
KEY DRQ<7> i Key pith j C/BE[31# IDSEL C/BE[3/# IDSEL 
PAPAS MENSTERIG® 17 DATA>30>—- SD>14? ; AD[23] AD[23] 
+5V GND 18 yao SD<15> \ AD[22] AD[22] 
- MREQx AD[20} 
AD[21] AD[20] AD[21] | _AD[20} | 
Order of reserved pin asstenments: E12, B13, 604 Fi Esl AD[19] AD[19] 
XXX pins for manufacturer-specific use. \ ADII 
NOeES INECT to these pins. s 00 Ghia AD{18] + [_AD{18] _| 
(1) E12 ee for Fast EISA, otherwise pull up thru ohms. 
= active low 
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6. PCI Connectors (cont.) 


[ADIs] 
| 48 | _GND | 
p29 [GND] AD(09] [Gud | ano] 
p50 [Key | Key | __ GND | — nd —] 
EE 
[32 [ Ab Ios] | Cra E(OF_| adios] | eae 
p33 ADIT] | 33v | Apion] | 33 
[35 [ Ab 1951 | Ad(os]_| —Ad[03] | ab 104] —] 
[36 | Ab (03) | GND | —-abIo3] | — Gx — 
GND 
ADIOO] 
730 (0) 
[| ACK6a# | REQS | ACKGa? | REQGAT 
A 

Key 
y 


64-Bit Connector Start 


RSVD GND 
Ee 0 
C/BE[S]# 
CIBE(4]# 


6. PCI Connectors (cont.) 


P69|_ADIoI| | GND __| —ADjoi] | — GND 

[73_[— GND | “ADIS6]_[-_ GND | ~ADI50] 
ADIS4] 

P77 [Ais] _|_ADIS0]_|__ADIS1] | AD I50) 
[78 —Ab149| | ~ GND | —AD[a9] | — GND | 
[30 | Abia7] [AD i46)_|—_abra7]_—[ AD Ia6) — 
Pa1_[ ADs] GND —[__ Abas] — GND —] 
AD(«3]_| _AD|42] | AD(aa]_ | AD Ia) 
sa] ADiat} | +5 (Wo) 
P36 [ ADB] | ADB8I_| ADS] —| AD B33] 

Pas [ADIs] | ADGa]_[__ADISS|__| AD BBa) 
[92 —|—Rsv>__[~ RSvD | __SvB__| _ RSvD 
[9s [— Gud | Rsv>_[__Gnb__ | —Rsv> 


NOTE: 

1. Pins marked “+5V (1/O)” or “+3.3V (/0)” on 
the system board are connected to “V (I/O)” 
(3.3V or SV) on the expansion (universal) 
board, 

# = active low 


Pin Side B Side A Pin SideB Side A 

1 GND GND 28 AD[I7] AD[I6} 
2 INTBH +12V 29° C/BE[2]}# = #3.3V 

3 +5V INTA# 30 GND FRAME# 
4 INTD# INTC# 31 IRDY# GND 

5 -12V +5V 32 4+3.3V TRDY# 

6 PRSNTI Reserved 33 DEVSEL# GND 

7 Reserved Reserved 34 GND STOP# 

8 PRSNT2# +5V 35 LOCK# 4+3.3V 

9 CLK RST# 36 PERR# SDONE 
10 GND GNT# 37 GND SBO# 

I REQ# GND 38 SERR# GND 

12 +5V CLKRUN# 39 4+3.3V PAR 

13 AD[31] AD{30] 40 C/BE[I]# — AD[I5} 

14 AD[29] +5V 41 AD[{14} 43.3V 

15 GND AD[28] 42 GND AD[I13] 

16 AD[27] AD[26] 43 AD[12] AD[I1] 

17 AD[25] GND 44 AD[10] M66EN 

18 +Vy0 AD{[24] 45 -+Vu0 AD[09] 

19 Reserved = +V0 46 AD(08) C/BE[O}# 
20 GND Reserved 47 AD[07]} +Vu0 

21 C/BE3}#_ += GND 48 «+5V AD[06} 
22 +33V IDSEL 49 — AD{05) AD[04] 
23 AD([23] 4+3.3V 50 AD[03] +5V 

24 GND AD(22] 31 +5V AD(02] 
25 = AD[21] AD[20} 52 AD[01) AD[00] 
26 AD[I9] GND 53 ACK64# GND 

27 4+3.3V AD[I8] 54 GND REQ64# 
PRSNTI# PRSNT2# PCI SMALL PCI 

Open Open No board present _—_No board present 
Ground Open 25W maximum 10W maximum 
Open Ground 15W maximum 5W maximum 
Ground Ground 7.5W maximum 2W maximum 


7. Small PCI (SPC) Connector 
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8. SPCI Recommended I/O Pinouts 


waranavona~Z 


Ethernet (1OBASE-T and AU]) 


Description 

10BASE-T Receive, Negative Phase 
12BASE-T Receive, Positive Phase 
Receive LED 

AUI Receive, Negative Phase 

AUI Receive, Positive Phase 
10BASE-T Link Status LED 

Cable Activity (transmit) LED 

AUI Transmit, Negative Phase 

AUI Transmit, Positive Phase 

Power out of PC card to external modules (+12V) 
AUI Collision Input, Negative Phase 
AUI Collision Input, Positive Phase 
Ground 

10BASE-T Transmit, Negative Phase 
10BASE-T Transmit, Positive Phase 


Token Ring (STP or UTP) 


Description 

Transmit Negative Phase 

Transmit Positive Phase 

Power into PC card from external supply 
STP Receive, Negative Phase 

STP Receive, Positive Phase 

Transmit Status LED 

Receive Status LED 

not connected 

not connected 

Power out of PC card to external modules 
UTP Receive, Negative Phase 

UTP Receive, Positive Phase 

Ground 

STP Transmit, Negative Phase 

STP Transmit, Positive Phase 
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8. SPCI Recommended I/O Pinouts (cont.) 


CaorAuaun— Zz 


Single-Ended 8-Bit SCSI 


Description Pin 
DO 18 
GND 19 
DI 20 
GND 21 
D2 22 
GND 23 
D3 24 
GND 25 
D4 26 
GND 27 
DS 28 
GND 29 
D6 30 
GND 31 
D7 32 
GND 33 
DP 
VGA/SVGA 
Pin Description 

1 Red Video 

2 Green Video 

3 Blue Video 

4 Monitor ID Bit 2 

5 Ground 

6 Red Retum 

7 Green Retum 

8 Blue Retum 

9 No Connection 


10 Sync Return 

11 Monitor ID Bit 0 
12 Monitor ID Bit 1 
13 Horizontal Syne 
14 Vertical Syne 

15. Monitor ID Bit 3 
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Description 
GND 
TERMPWR 
TERMPWR 
ATN 

BSY 

RST 

GND 

MSG 

SEL 

c/D 

VO 

GND 

REQ 

not connected 
GND 

ACK 


9. VESA VL Bus Connector 


Row B, Row B, 32 bit 


Pin 


BH HSOHSIAURBN—SOKVANaWN— 


NMNWNNNNNN—e eee ee eee, 
DOORS! 


Row A, 32 bit 


Reo 


LRDY* 


Row A, 
64 bit 


ACK64* 


The 64 bit signals are multiplexed with the shared 32 bit pins. 


* = active low 
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11. ISA Signal Names 


The signal line names have varied between the documentation of the 
original PC, the XT, AT, the ISA specification, the EISA 


10. PC Card (PCMCIA) Connector 


Mem and Mem onl. i i 
te) em Fim “ESL, ‘Mew only Mcm and specification, the PC/104 specification and between different 
manufacturers, The following list are the names used in Ed Solari's 
GND 35 1 GND "ISA & EISA Theory and Operation" (Annabooks). The majority of 
DiI a 3 a names match those in the EISA Rev. 3.12 specification. The names 
D12 38 4 DS listed avoid the use of "=" and "/“ to denote an active low signal, 
D13 39 5 D6 using the * as in the EISA specification. Other versions of the signal 
D4 40 6 D7 ' names are shown in parentheses. Pin number (ISA and EISA 
cb? is 2 ; cr f connector) is the first of a series. 
+ 
IORD* teserved 44 to Ri AENx All 
IOWR* Teserved ‘3 u a9 BALE (Lb) Be 
K 
Alg 47 13 Al3 Bax ( ) FI8 
A20 # 15 Wevrome CMD* El 
A2l 50 16 RDY/BSY* IREQ* DACKx* (DACK*, DAKx*) B8 
Vcc 51 17 Vec DRQx B9 
Vpp2 52. «18 ~—«Verl EX16* E7 
A22 53 19 Al6 EX32* EA 
A23 34 20 Al5 B3 
A24 35 21 AD EXRDY. 
A25 56 22. «AT IOCHK* (IOCHCK*, YOCHCK*) Al 
reserved 57 23 AG JOCHRDY (CHRDY, /OCHRDY) AlO 
RESET 3 24 AS IOCS16* (1016*, VOCSI6*) D2 
INPACK* Ms ad 20 38 a3 IOR* (IORC*) BI4 
REG" él 33 AD lowe (lOWC*) B13 
SPKR* BVD2 62 28 «AL IRQx B25 
STSCHG* — BVDI 63 29 Ad LA* & LA FS 
D8 64 30 DO * 
65 31 «OD LOCK’ Fil 
Dio 66 32 D2 MIO (M-VO) FIO 
cp2° 67 33 WP IOIS16* MAKx* (MACKx*) HI9 
GND 68 34. GND MASTERI6* (MASTER) DI7 
* =active low MEMCS16* (Meo) re 
i MEMR' 
low numbered pins are on top of card MEMW* wie ‘Al0 
MREQx* E19 
MSBURST* (MBURST*) E9 
t OSC B30 
| REFRESH* _—(REF*, old DACK<0>) B19 
} RESET [RESDRV, RESETDRV) B2 
SA (A) A31 
} SBHE* cl 
| sD (D, DATA) A9 
i SLBURST* (SBURST*) E8 
| SMEMR* (SMRDC*) B12 
SMEMW* (SMWTC*) Bll 
SRDY* (NOWS®, OWS*, ENDXFR) —_B8 
START* E2 
H TC (T-C, T/C) B27 
W-R (wR) E10 
18 { 19 


12. ISA Bus Signal Summary 


Since the XT and AT (ISA) buses are subsets of the EISA bus, 
this section has been changed to use the EISA set of signal 
names described in the preceeding section. Please also see the 
preceeding section for some of the alternative or older names 
for some of the lines The descriptions below are brief by 
necessity; designers should refer to other sources, such as "ISA 
& EISA Theory and Operation" (Annabooks) for more details. 


Name Description 


AENX Address Enable, Indicates DMA controller is bus 
master (ISA). Also used by EISA for slot-speciftc 
I/O addressing (x = slot number). 


BALE Bus Latch Enable. Indicates that SA, LA, AENx, 
and SBHE* signal lines are valid. 


BCLK Bus Clock. 4.77 MHz 33% duty cycle on PC and 
XT. 50% duty cycle 6 MHz for AT, and 8 or 8.33 
MHz for EISA. 4.0 MHz minimum for EISA. 


BE*<0-3> Byte Enable. Indicates which byte lanes are valid. 
EISA only. 


CMD* Command. Controls cycle timing after active 
START?* signal. EISA only. 


DACKx* DMA Acknowledge. Used by DMA controller to 
select an I/O resource that requested the bus 
(DRQx). _ Used by ISA bus master to gain control 
of the bus from DMA controller. DACK<0> used 
by XT and AT computers for memory refresh. 


DRQx DMA Request. Used by I/O resources to request 
DMA service. Must be held high until associated 
DACKx* line is active. 


EX16* EISA Access 16 or 32 data bit. Indicates data 

EX32* width of an EISA resource, Also driven by 
lations Circuitry to indicate completion of certain 
cycles. 


EXRDY EISA Access Ready. Driven by EISA resourcé.to 
indicate additional cycle time is required. 


IOCHK* W/O Channel Check. Driven by any resource to 


indicate a bus error, such as ete Only serviced 
by platform circuitry. Usually sends NMI to CPU. 
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12. ISA Bus Signal Summary (cont.) 


JOCHRDY I/O Channel Ready. Driven inactive by a bus 
resource that needs additional cycles. Must not be 
held inactive for more than 15.6 usec or refresh 
may be missed. 


10CS16* I/OChip Select 16. Indicates that a resource 
supports 16 bit accesses. Ignored by DMA and 
refresh controllers. 


IOR* V/O Read (Write). Used by ISA & EISA bus 

Iow* master or DMA controller to request non-EISA /O 
resource to drive data (or read data) on data lines, 
Not defined for EISA bus master and EISA /O 
resources. (See M-IO and W-R.) 


IRQx Interrupt Request. Used by add-on card to request 
service by platform. Edge-triggered (ISA) allows 
one card per line. Level triggered option (EISA) 
allows sharing. 


LA<2-16> Latchable Address. LA<2-16> (EISA only) are 
latchable address lines, Must be latched by the 
resource if they are required for the entire cycle. 
See SA for ISA. 


LA<17-23>Same, except they appear on the 16 bit part of the 
ISA connector. 


LA*<24-31>Highest byte of the 32 bit (EISA) latchable 
address bus. Same function as LA except for 
inverted logic. 


Lock. Insures exclusive memory or I/O access by 
the EISA bus master that drives it active. Cannot 
be used during DMA transfer cycles or during 
certain other cycles. 


LOCK* 


M-IO Memory-I/O. Defines memory cycle (high) or vo 
cycle (low). EISA only. 


Master Acknowledge. Used by EISA platform 
arbiter to award bus master in response to a request 
(see MREQx*). EISA only. 


MASTER16*Master 16 bit. Used by add-on bus master to 
indicate 16 bit data size. With EISA platform and 
add-on bus master, non-assertion indicates 32 bit 


bus master. 


MAKx* 
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12. ISA Bus Signal Summary (cont.) 


MEMCS16*Memory Chip Select 16. Driven by memory 
resource to indicate support of 16 bit accesses. 
Also allows bus master to execute shorter cycles. 
Bus master must ignore this line during I/O access 
cycles, Also ignored by DMA and refresh 
controllers. Not defined when EISA bus master 
accessing EISA resource. 


MEMR* Memory Read (Write). Used by the bus owner to 
MEMW* request a memory resource to drive (accept) data. 
See also SMEMR* and SMEMW*. 


MREQx* Master Request. Used by EISA add-on card (in 
slot x) to request bus ownership. See also MAKx. 


MSBURST* Master Burst. Used by EISA bus owner to notify 
accessed resource that it will execute a burst access 
cycle. Burst access cycle occurs only if both 
MSBURST* and SLBURST* are active. 


NOWS* See SRDY*. 


osc Oscillator. A 50% duty cycle clock at 14.31818 
MHz. Used originally for color burst in composite 
video. Not synchronized to any other signal. 


REFRESH* Memory Refresh. Indicates a refresh cycle is in 
progress. Memory is refreshed every 15.6 usec. 


RESET Used to reset or initialize system logic on power 
up, during low line voltage, or after a bus timeout. 
EISA systems allow software to issue reset by 
setting bit 0 of I/O port 0461h toa "1". Setting the 
bit to a "0" negates command. 


SA System Address. Address lines for the first one 
megabyte of memory. SA<0-9> used for /O 
addresses. SA<O> is the least significant bit. 


SBHE* — System Byte High Enable. Indicates valid data on 
SD<8-15> lines. Inactive indicates 8 bit data 
width. Not used when EISA bus master accesses 
EISA resources. 


sD System Data. SD<0> is the least significant bit. 


Platform byte swapper circuitry assures SD<8-15> 
valid when SBHE* is active. 
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12. ISA Bus Signal Summary (cont.) 


SLBURST*Slave Burst. An EISA slave asserts this line to 
indicate that it can support a burst access cycle. 
See also MSBURST*. 


SMEMR* System Memory Read (Write). Requests a r 

SMEMW* memory resource to drive (accept) data. Purpose is 
to maintain compatiblilty with 8 bit add-on cards. 
Derived from MEMR* er MEMW*) and LA<20- 
23>, so timing lags. 


RDY* — Synchronous Ready (NO Wait State). Asserted by 
(NOWS*) accessed resource to indicate that a shorter access 
cycle can be executed. 


START* Indicates the beginning of an EISA access cycle 
and the initial qualification of other signal lines. 


TC Terminal Count. Driven by the DMA contoller to 
indicate completion of data transfer. Can be bi- 
directional for EISA. 


- Write (high) - Read (low). Indicates to accessed 
= aed ccs to ee data or drive data. May 
be driven by the bus master, refresh controller, 
DMA controller, or platform circuitry depending 
on the cycle. EISA only. 
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13.345 MAX 


13. AT Add-On Card Dimensions 


2 
< 3 
vt 
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/<— 0.100 30 PL 


st 


ha 


0.100 —> 


3.190 


0.200 


17 PL 


— 1.890 


14. Card Bracket Position 


BRACKET MATERIAL: .030 Ni Plaled 
Cold Rolled Steel 


aol 


(The .960 shown was .990 in the origina! IBM PC, but has changed 
over the years; .960 is a better fit in most chassis.) 
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15. PC/104 Cards 


The PC/104 bus has the same electrical specifications (with one 
exception noted below) as the ISA bus. PC/104 provides a more 
compact form factor, and reduced drive requirements on most lines. 
This page shows the stacking of the various types of modules, and 
the next page shows the dimensions for the 16-bit (AT) module, J2 
and P2 may be eliminated for an 8-bit (XT) module. MEMCS16*, 
IOCS16*, MASTER*, and ENDXFR* (SRDY) must be driven with 
devices capable of providing 20 mA sink current. All others need 
sink only 4 mA. 


PC/104 is a trademark of the PC/104 Consortium. The following 
drawings (Copyright 1992-94, PC/104 Consortium) are reprinted 
with permission, To obtain copies of the PC/104 specification, please 
contact PC/104, 809 Cuesta Drive, B-175, Mt. View, CA 94040, 
415-903-8304, 


0.6°Spacers (4 pics.) 


‘Stackthrough 
16-Da module 


16-bamodule 


Typical Module Stack 
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15. PC/104 Cards (cont.) 


VOCONNECTORS MAY OVERHANG 
WITHINTHESE REGIONS * 
(INCLUDES MATING CONNECTORS) 


PC/104 16-Bit Module Dimensions 
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* NOTE: YO MATING CONNECTORS MAY NOT 
EXTEND OUTSIDE THESE BOUNDARIES: 


| 16. Power Cables 


PS-8 
Connector: 6 pin Molex 


Pwr Good 
+5v 
+12v 
-12v 
gnd 
gnd 


AUuUhwun= 


PS-9 
Connector: 6-pin Molex 
gnd gnd 
gnd gnd 
Sv -5v 
+5v +5v 
+5v +5v 
+5v +5y 


ANnushwune 


| Disk drive power 
Connector: 4-pin Molex 
1 +12v 
2 gnd 
3 end 
4 +5v 


AT Battery connector 
Connector: 4-pin Berg 


1 gnd 
2 unused 
3 key 
4 +6v 


AT LED and Keylock connector 
Connector: 5-pin Berg 
1 LED Power 


(+5v) 
2 key 
3 Gnd 
4 Keyboard 
inhibit 
5 Gnd 
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17. Display Cables 


MDA (Hercules) Display: 
Connector; Female 9-Pin D-Sub, cable requires male. 


vO Description 
Ground 
Ground 

Not Used 
Not Used 
Not Used 
+Intensity 
+Video 
+Horizontal 
> -Vertical 


CGA Display: 
Connector: Female 9-Pin D-Sub, cable requires male. 


wardauawun- Zz 
vVvvv 


vo Description 
Ground 
Ground 
Red 
Green 
Blue 
Intensity 
Reserved 
Horizontal 
Drive 
Vertical 
Drive 

EGA RGB Display: 
Connector: Female 9-Pin D-Sub, cable requires male. 


weInAKWaAWN— ZF 


vvvvvyv 


r- 
Vv 


Pin vo Description 
Ground 

S. red 

Red 

Green 

Blue 

S. green/Intensity 
S. blue/mono video 
Horizontal Drive 
Vertical Drive 


WONIADUNAWH— 
VVVVVVVV 
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17. Display Cables (cont.) 


VGA RGB Display: 
Connector; Female 15-Pin D-Sub, cable requires male, 


Pin VO Descr. Mono Use Color Use 
I > Red Red 
74 > Green Mono Green 
3 > Blue Blue 
4 reserved 
5 Digital Gnd Self Test Self Test 
6 < Red retum Key R, retum 
7 <  Gmretum Mono retum G. retum 
8 < Blue retum B, retum 
9 Plug 
10 Digital Gnd Gnd Gnd 
11 reserved Gnd 
12 reserved Gnd 
13 > H. Drive H. Drive H, Drive 
14 > V. Drive V. Drive V. Drive 
15 reserved 


CGA Composite Video: 
Connector: RCA phono jack, cable requires male 


Pin yo Description 
1 < (Pin) 1.5Vde 
Composite video 
2: < (Shell) Ground 


18. Keyboard Cable 


Connector: 5-Pin DIN Female, cable requires male. 


Pin Name 
I +Keyboard Clock 
2 +Keyboard Data 1 Oo O}\3 
3 -Keyboard Reset 
4 Ground 12) Oo 12) 
5 +5 Volts 4 5 
2 
Cable (male) pinout 
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18. Keyboard Cable (cont.) 


Connector: 6-Pin Miniature DIN Female, cable requires 
male. Used for laptops and PS/1 & 2 keyboard and mouse. 


Pin Name 
1 +Keyboard Data 
2 Unused 
3 Ground 
4 +5 Volts 
5 Clock 
6 Unused 


Cable (male) pinout 
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19. Parallel Printer Cable 
PC (D-25 male) --Prn (Amphenol 57-30360 male) 


Description PC-Pin 
-Strobe 1 
+Data Bit 0 2 
+Data Bit 1 3 
+Data Bit 2 4 
+Data Bit 3 5 
+Data Bit 4 6 
+Data Bit 5 7 
+Data Bit 6 8 
+Data Bit 7 9 
-Acknowledge 10 
+Busy Il 
+Paper End 12 
+Select 13 
-Auto Feed 14 
-Enor/Fault 1S 
-Printer Init 16 
Select 17 
Ground 18-25 
-Printer Init 16 
-Error/Fault 15 
Ground 
Not Used 
+5v through 4.7K 
Select 17 
31 


Direct. 


vv AvAAAA0009000009 


Prn-Pin 


20. RS-232C Cables 21. Null Modem Cable 


Serial Adapter Connector: Male 25-Pin D-Sub 
Unlisted pins have no connection. 
Pin VO Description 
1 NC (Shield Gnd. Other End) 
2 > TX (Transmit Data) 
3 < RX (Receive Data) 25-Pin D-Sub 
4 > RTS (Request to Send) 
5 < CTS (Clear to Send) 
6 
7 
8 


To connect two computers’ serial ports together, or other 
devices that may consider themselves Data Sources, use the 
following connnections to make a null modem cable. 

Unlisted pins have no connection. 


< DSR (Data Set Ready) oo : 5 : te a : 
GND (Signal Ground) RX 3 2 TX 
< DCD (Data Carrier Detect) RTS 4 8 DCD 
9 > +Transmit Current Loop Data CTS | 5 
11 > -Transmit Current Loop Data DSR 6 20 DTR 
18 < +Receive Current Loop Data DCD 8 4 RTS 
20 > DTR (Data Terminal Ready) 5 | CTS 
20 ~«< RI (Ring Indicator) DTR 20 «6 DSR 


25 =< -Receive Current Loop Data 


Pins 4 and 5 are shorted 
Alternate Adapter Connector: Male 9-Pin D-Sub ™ SOREL reap comeng 


Pin VO Description 


1 < DCD (Data Carrier Detect) 
2 < RX (Receive Data) ere rome 
3 > TX (Transmit Data) 3 . 
4 > DTR (Data Terminal Ready) oT 1 hs haa ‘ 
5 GND (Signal Ground) RX 2 3 TX 
6 < DSR (Data Set Ready) RTS 7 1 DCD 
7 > RTS (Request To Send) CTS | 8 
8 < CTS (Clear To Send) DSR 6 4 DTR 
9 < RI (Ring Indicator) pcb 1 7 RTS 
To wire a 25-pin connector to a 9-pin connector: 8 | CTS 
DB-9 = =DB-25 Description DTR 4 6 DSR 
1 8 DCD (Data Carrier Detect) 
- ; mepaecrare Pins 7 and 8 are shorted together on each connector. 
4 20 DTR (Data Terminal Ready) 
5 7 GND (Signal Ground) 
6 6 DSR (Data Set Ready) 
7 4 RTS (Request To Send) ! 
8 5 CTS (Clear To Send) 
9 22 RI (Ring Indicator) 
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22. Game Controller Adapter Cable 


Connector: Female 15-Pin D-Sub, cable requires male. 


Pin Vo Description 
1 > +5 Volts 
2 < Button 4 
3 < Position 0 
4 Ground 
5 Ground 
6 < Position | 
7 < Button 5 
8 > +5 Volts 
9 > +5 Volts 
10 < Button 6 
1 < Position 2 
12 Ground 
13 < Position 3 
14 < Button 7 
15 > +5 Volts 
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23. Disk Cables 


The 34-conducter Disk Cables have three variations. The types 
and applicability of each is shown below: 


Floppy Drives 


Controller Drive B: Drive A: 
Jumper as Jumper as 
Drive 2 Drive 2 


Hard Drives 


Controller Drive D: Drive C: 
Jumper as Jumper as 
Drive 2 Drive 1 
Controller Drive D: Drive C: 
Jumper as Jumper as 
Drive 2 Drive 2 
35 


24. Disk Controller Function Summary 


Information on this and following pages extracted from "Hard Drive 
Handbook" by Alting-Mees (coming soon from Annabooks), 


ST506 


ESDI 


SCSI 


IDE 


All host interface circuitry located on expansion 
card, 


Host to controller communications through 
Command Description Blocks (Task Descriptor 
Files or Task Files). 


Host interface contoller connected to drive 
controller via 34-pin control cable and 20-pin data 
cable. 


MEM data sent from host interface controller to 
drive controller, 


Data separator circuit located on drive electronics, 
all other interface electronics located on expansion 
card, 


Host to controller communications through 
Command Description Blocks. 


Host interface controller connected to drive 
controller via 34-pin control cable and 20-pin data 
cable. 


NRZ data sent from host interface controller to 
drive controller. 


All controller functions and circuitry located on drive. 


Host adapter (rather than interface controller) 
required to interface SCSI bus to PC bus. 


Host to controller communications through 
Command Description Blocks, 


Host (or adapter) SCSI software driver must 
translate from sectors (DOS) to data blocks. 


All controller functions and circuitry located on drive. 


Host to controller communications through 
Command Description Blocks. 


Host computer or IDE adapter board connected to 
drive via 40-pin cable. 
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25. ST506 & ESDI Cables 
34 Conductor Control Cable 


Signal Name Direction Signal Pin # Gnd 
Pin# 
Reserved N/A 2 1 

(sometimes 

Reduced WC Flag) 
Head Select 2 > 4 3 
Write Gate > 6 5 
Seek Complete < 8 7 
Track 0 < 10 9 
Write Fault < 12 Il 
Head Select 0* > 14 13 
Sector/Address 

Mark Found < 16 15 
Head Select 1 > 18 17 
Index < 20 19 
Ready < 22 21 
Step > 24 23 
Drive Select 1 > 26 25 
Drive Select 2 > 28 27 
Drive Select 3 > 30 29 
Drive Select 4 > 32 31 
Direction > 34 33 
20 Conductor Data Cable 
Drive Selected < 1 2 
Reserved N/A 3 4 
Reserved N/A 5 6 
oe N/A 7 8 
Reserved N/A 9 
Reserved NIA 10 Il 
+ Write Data > 13 12 
- Write Data > 14 15 
+ Read Data < 17 16 
- Read Data < 18 19, 20 


* = Looped to pin 7 of data connector on the disk 

** = Connected to pin 16 of the controller connector on the 
disk 

>= From controller to disk 

<= From disk to controller 


34-pin connector: AMP 842-807-2005-007 or 3M 3461-0001 
20-pin connector: AMP 842-807-3405-007 or 3M 3463-0001 
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26. ST506 & ESDI Signals 


All signals active high, 


Direction Set TRUE when moving heads towards center 
tracks, set FALSE when moving heads towards 
onter tracks. 


Dave Select Used by the hust to specify drive it wishes to 
access, On must drives, these lines serve only to 
gate other interface signals into the drive 
electronics (liom the controller), or vice versa, 


Read Seeet Mnve siznals used to specify one of eight heads for 
upeoning tead or wrile operation, 


Wan BALSE to TRUE cdye. Signals the index mark has 
just passed under the head; this occurs once each 
wvotution, or 16.67 ins for 3600 rpm. 


Realy Set TRUE when drive speed and DC power are 
veady and ‘Track 000 has been set TRUE. 


SC Complete. SET TRUE when actuator has moved heads the 
vequited step distance, Set FALSE during power on. 


Sep Active pulse causes stepper motor to move the heads 
ene track position in the direction indicated by the 
Direction line. 


Tsak QO TRUE during power on and when moving the heads 
from track 001 to 000, 


Webs Gate Set TRUE during write operations, FALSE during 
read operations. 


‘Wene Fault Set TRUE if an error has occurred during the 
operation, Errors include: 
- Write current in head without Write Gate true 
- No write current in head with Write Gate and 
Drive Sclect true 
- Write Gate true, heads off-track and drive selected 
- DC power out of tolerance 


Drbve Selected Sct TRUE by the drive to acknowledge that 
its address matches the Drive Select. 


Weite {ya Nifferential data lines that send data to the drive 
(MIM for ST506, NRZ for ESDI). 


Yee Sota Vil fcrential data lines that read data from the drive 
{MEM tor S'1T506, NRZ for ESDI). 
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27. SCSI Cables 


The 50-pin SCSI “A” cable carries 8 data bits, one parity bit (odd), 
nine control lines, 30 ground lines, and one line to supply power to 
the terminators. Pin 25 is not connected in order to safeguard against 
accidental shorting of the termination power. The Reserved lines 
(open) must be connected to ground in the terminators. 


Signal Pin Pin Signal Differential 
Name (Note 1) (Note 1) Name Cable Pins 
(Notes 1 & 2) 
Shield Gnd 1(1) 
DBO* 2 (26 1(1 GND 3,4 (2, 27 
DBI* 4 (27 3 (2 GND 5, 6 (3, 28 
DB2* 6 (28 53 GND 7, 8 (4, 29 
DB3* 8 (29 7(4 GND 9, 10 (5, 30) 
DB4* 10 (30 9(5 GND 11, 12 (6, 31 
DBS* 12 (31 11 (6 GND 13, 14 (7, 32 
DB6* 14 (32 13 (7 GND 15, 16 (8, 33 
DB7* 16 (33 15 (8 GND 17, 18 (9, 34 
DBP 18 (34 17(9 GND 19, 20 (10, 35) 
GND 20 (35 19 ib GND 22 (36) 
GND 22 (36 21 (11 GND 
Reserved 24 (37 23 (12 Reserved 23, 24 (12 ,37 
TRMPWR 26 (38 25 (13 OPEN 25, 26 (13, 38 
Reserved 28 (39 27 (14 Reserved 27, 28 (14, 39, 
GND 30 (40 29 (15 GND 
ATN* 32 (41 31 (16 GND 29, 30 (15, 40; 
GND 34 (42 33 (17 GND 31, 32 (16, 41 
BSY* 36 (43. 35 (18 GND 33, 34 (17, 42. 
ACK* 38 (44 37 (19 GND 35, 36 (18, 43 
RST* 40 (45 39 (20 GND 37, 38 (19, 44 
MSG* 42 (46, 41 (21 GND 39, 40 (20, 45, 
SEL* 44 (47 43 (22 GND 41, 42 (21, 46 
C/D* 46 (48 45 (23 GND 43, 44 (22, 47 
REQ* 48 (49 47 (24 GND 45, 46 (23, 48 
vot 50 (50 49 (25 GND 47, 48 (24, 49 
GND 2, 49, 50 
(25, 26, 50) 

DIFFSENS 21 (11) 


* = Active low 

Note (1): Pins in () are for “D” op asians 

Note (2): The first pin number is the inverse signal (¢.g., 
DBO is on pin 3 and DBO* is on pin 4) 


External terminators: AMP 88-4163-081-1 or 
DATA MATE DMS00-06-8 
Cable: 50 wire flat 28 AWG, 3M 3365-50 or equivalent. 
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27. SCSI Cable (cont.) 


The 68-pin SCSI “B” cable carries data bits 8 through 31 i 
also a 68-pin proposed “P” cable for use with 16 bits foe 
using the “A” and “B” cables. The Reserved lines (open) must be 
connected to ground in the tenninators. 


Signal Name Pin Pin Signal Name Signal 

(Note 1) “p” Cable 

N 
1 35 GND Dit 2 a 

GND/DB8 2 36 DB8* DB13* 
GND/DB9 3 37 DB9* DB14* 
GND/DB10 4 38 DBI1O0* DB15* 
GND/DB11 5 39 DBILI* DBPI* 
GND/DB12 6 40 DB12* GND 
GND/DB13 7 41 DB13* DBO* 
GND/DB14 8 42 DB14* DBI* 
GND/DB15 9 43 DBIS* DB2* 
GND/DBP1 10 44 DBPI* DB3* 
GND/ACKB Il 45 ACKB* DB4* 
GND 12 46 GND DB4* 
GND/REQB 13 47 REQB* DB6* 
GND/DB16 14 48 DBI6* DB7* 
GND/DB17 15 49 DBI7* DBP* 
GND/DB18 16 50 DBI8* GND 
TERMPWRB iH Si TERMPWRB TERMPWRB 
TERMPWRB if 52 TERMPWRB TERMP’ 
GND/DB19 19 53 DBI19* asin 
GND/DB20 20 54 DB20* ATN* 
GND/DB21 21 55 DB2I* GND* 
GND/DB22 22 56 DB22* BSY* 
GND/DB23 23 57 DB23* ACK* 
GND/DBP2 24 58 DBP2* RST* 
GND/DB24 25 59 DB24* MSG* 
GND/DB25 26 60 DB25* SEL* 
GND/DB26 27 61 DB26* c/D* 
GND/DB27 28 62 DB27°* REQ* 
GND/DB28 29 63 DB28* vor 
GND/DB29 30 64 DB29* GND 
GND/DB30 31 65 DB30* DB8* 
GND/DB31 32 66 DB31* DB9* 
GND/DBP3 33 67 DBP3* DBIO* 
GND 34 68 GND DBII* 


Note 1: Single ended/differential cable signals shown 
Note 2: Differential “P” cables will have differential 
signals on pins | - 34, except for DIFFSENS on pin 16. 


40 


28. SCSI Signals 


ACK* Acknowledge. The initiator asserts this line low 
when it acknowledges that it has received or 
supplied data to the target (previons asserted 
REO low for data response). Used in all 
asynchronous REQ/ACK data transfers. 


ATN* Attention. Initiator driven. 


BSY* Busy. OR-tied (on each device) line that indicates 
the bus is in use. Asserted low by either the 
initiator, the target, or both. 


c/D* Control/Data. When low, indicates that control 
information is on the bus. When high, data is 
present on the bus, Target driven. 


DB*<0-7> Data Bits 0-7. Bi-directional data bus. Durin; 
Arbitration, Sclection, and Reselection, these Fines 
are used to transmit the device ID's, with each data 
bit corresponding to a different device number. 


DBP* Data Bit Parity. Part of the data bus, but its use is 
optional in SCSI-1. Odd parity. Must be TRUE 
during arbitration. 


DIFFSENS Differential Sense. Used on differential SCSI bus 
only. Enables the differential drivers. 


vot ne aa Direction. Direction of data transfer 
telative to initiator (input means: to the initiator). 
Also used to determine Selection and Reselection 
phases (asserted low during Reselection). Target 
riven. 


MSG* Message. Indicates that the target has placed a 
message on the data bus. 


REQ* Request. Target driven. Asserted low when target 
is ready to begin asynchronnous handshaking with 
the initiator. 


RST* Reset. OR-tied line that indicates Reset condition. 


SEL* Select. Used by the initiator to select a target 
device, and used by the target to reselect an 
initiator. 


TRMPWR Terminator Power. Supplies power to terminating 
resistors at the ends of the bus. 
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29. IDE (ATA) Cable 30. IDE (ATA) Signals 


Signal Name Direction Pin # CSIFX* Chip Select Drive 0. Used to select the host- 
Reser > 1 Z accessable Command Block Register. 
2 

po? = 3 CS3FX* Chip Select Drive 1, Used to select the host- 

DD8 — 4 accessable Command Block Register. 

DD6 > 5 

DD? = 6 DAO-2 Drive Address Bus. Address used by the host to 

DDS ia 7 access a register or the data port in the drive. 

DDIO > 8 : 

DD4 > 9 DASP* _ Drive Active/Drive | Present. Indicates drive 

DDI > 10 activity or that drive | is present. This is a time 

DD3 > i multiplexed signal, which is first asserted by drive 

DD12 > 12 1 (if present) and then by drive 0 (to drive an 

DD2 > 13 activity LED). 

DD13 > 14 

DDI a 15 DD<0-15> Drive Data Bus. An 8 or 16 bit bi-directional data 

DD14 > 16 bus between the host and the drive. The lower 8 

DDO > 17 bits are used for 8 bit transfers (ECC bytes, for 

DD15 Rod 18 example). 

GND 19 

KEY PIN 20 DIOR* Drive I/O Read. Strobe signal for read functions. 

DMARQ < 21 Negative edge enables data from a register or data 

GND 22 port of the drive onto the host data bus. Positive 

DIOWt > 23 edge latches data at the host. 

GND 24 

DIOR* > 25 DMACK* DMA Acknowledge. Used by the host to 

GND 26 acknowledge that data has been accepted or data is 

IORDY < 27 available. Used in response to DMARQ asserted. 

Reserved 28 

DMACK* > 29 DMARQ_ DMA Request. Used for DMA transfers between 

GND 30 host and drive (direction of transfer controlled by 

INTRQ < 31 DIOR* and DIOW*). Used in an asynchronous 

10CS16* < 32 mode with DMACK*. Drive asserts DMARQ 

DAI > 33 when ready to transfer or receive data; drive waits 

PDIAG* + 34 until host asserts DMACK* before negating 

DAO > 35 DMARQ and sending 16 bit word. 

DA2 > 36 y 

CSIFX* > 37 INTRQ Drive Interrupt Request. Asserted by drive when it 

CS3FX* > 38 has a pending eee (PIO transfer of data to or 

DASP* < 39 from the drive to the host). 

GND 40 

10CS16* Drive 16 bit /O. Indicates to the host system that 

* = Active low the 16 bit data port has been addressed and that the 
> = To drive from controller drive is prepared to send or receive a 16 bit data 
<=To controller from drive word. 


** = Drive to drive intercommunication 


a IORDY  1/O Channel Ready (optional). When negated, 


Cable: 40 pin flat or twisted, 3M 3365-40 or equivalent extends the host transfer cycle of any host register 
Connector: 40 pin IDC , Molex 7723 40 A 587 or equivalent access when the drive is not ready to respond to a 
No terminations required | data transfer request. High impedance if asserted. 
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30. IDE Signals (cont.) 


PDIAG* Passed Diagnostics. Output from drive 1 and 
monitored ¥ drive 0. Provides an indication of 
the results of a diagnostics command or reset. 


RESET* Resets the drive to the power on state. 


Note concerning XT IDE drives: aioe most of the IDE 
drives have been manufactured for the AT, there are a few 
versions for the XT. The XT drives are equivalent in all 
respects except for the use of only 8 data lines instead of 
16. Because the remaining 8 data lines are typically 
grounded, these XT drives should not be connected to the 
AT bus or to an AT bus extender card! 
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31. POST Notes 


The Power On System Test (POST) routines in the BIOS 
perform tests and initialize the circuitry on the motherboard 
and on peripheral adapter boards. The POST is reached by 
powering-on or using the CTRL-ALT-DEL re-boot 
keystrokes. From the reset state, program execution begins 
at the beginning of the highest paragraph of memory 
(F000:FFFO for an 8088, FFFFF:00000 for an 80286+) 
with a long jump to E000:E05B, where the POST sequence 
starts. The degree and manner of test/initialization will vary 
among the different brands of BIOS. 


The usual sequence is: 

- Do some CPU register checks 

- Setup the 8253/8254 timer for RAM refresh timing 
- Setup the DMA for RAM refresh on channel 0 

- Verify that refresh is operating 

- Test the low RAM (16-64K) 


- Load Interrupt Vectors and assign a stack in the low 
RAM area, 


- Initialize video and keyboard devices 

- Size and test the remaining RAM 

- Initialize the COM, LPT, and Game Ports 
- Initialize the floppy disk system 

- Initialize the hard disk system (for ATs) 

- Scan the User ROM area (see next section) 


- Call the Bootstrap Interrupt 
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32. User ROM Scan 


The BIOS provides a means whereby builders of adapter 
cards may hook into the power-on initialization sequence. 


During POST, the BIOS loads a set of default vectors into 
the appropriate BIOS interrupt addresses. Then the BIOS 
scans memory addresses C8000 to F4000 in 2K blocks 
looking for valid modules on the I/O bus. 


A valid module will have 55H as byte 0, AAH as byte 1, 
and a length indicator in byte 2, The length byte is the 
number of 512 byte blocks over which a checksum 
(modulo hex 100) must be zero, (The Iength byte must not 
exceed FBh, regardless of the length of your code, so you 
must force a sum of 00 starting with byte 0 up to whatever 
length byte 2 represents. Your actual code may be longer, 
but an error will occur if the length byte is larger than 
FBh.) 


Your initialization code must start in Byte 3, since the 
BIOS will do a Far Call there if the module is found to be 
valid (passes the three tests above). If you will want control 
back later when the computer boots, this is also your 
chance to change the boot vector to point to the entry point 
for your code. At the end, do a Far Return so the BIOS can 
finish the power-on routines. If you have changed the boot 
vector to point to your entry point, you will regain control 
when the computer boots. 


If your module is correct, it will start with 55 AA, and will 
have a checksum of 00 over the distance indicated by the 
length code in byte 2. (The length code will be divisible by 
four.) 
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33. Me 
Hex Address Range 


00000-9FFFF (640K) 
00000-001DF (480) 
OO1E0-002FF (288) 
00300-003FF (256) 
00400-004FF (256) 
00500-005FF (256) 


mory Map 
Usage 


System DRAM 
Interrupt Vectors 
User Vectors 
Bios Stack/User Vectors 
Bios Data 
DOS and Basic Use 


00600-9FFFF (638K) User Ram 


A0000-BFFFF (128K) 


Video Buffer RAM Area 


A0000-BFFFF (128K) | EGA/VGA Video Buffer 


B0000-B7FFF (32K) 
B8000-BFFFF (32K) 

C0000-DFFFF (128K) 
C0000-C3FFF (16K) 
C6000-C63FF (1K) 
C8000-CBFFF (16K) 
D0000-D7FFF (32K) 

E0000-EFFFF (64K) 


FOQ000-FFFFF (64K) 


100000-FDFFFF (14.9MB) 
FE0000-FFFFFF (128K) 


MDA Video Buffer 

CGA Video Buffer 
Rom Expansion Area 

EGA Bios 

PGA Comm Area 

XT Hard Disk Bios 

Cluster Adapter Bios 
Rom Expansion (XT) 
Bios Expansion (AT) 
BIOS 


AT Extended RAM 
AT Rom Bios Area 
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Hex Range 


000-00F 
020-021 
040-043 
060-06F 
070-07F 
080-09F 
0A0-0BF 
0C0-ODF 
OFO-OF1 
OF8-OFF 
170-177 
1F0-1F8 
200-207 
238-23B 
23C-23F 
278-27F 
2B0-2BF 
2C0-2CF 
2D0-2DF 
2E0-2E7 
2E8-2EF 
2F8-2FF 
300-30F 
310-31F 
320-32F 
370-377 
378-37F 
380-38F 
3A0-3AF 
3B0-3BB 
3BC-3BF 
3C0-3CF 
3D0-3DF 
3E8-3EF 
3F0-3F7 
3F8-3FF 


34. I/O Map 


Usage 
8237 DMA Controller #1 
8259 Master Interrupt Controller 
8253 Programmable Interrupt Timer 
8042 Keyboard Controller 
CMOS RAM, NMI Mask Reg, RT Clock 
DMA Page Registers 
8259 Slave Interrupt Controller 
8237 DMA Controller #2 
Math Coprocessor 
Math Coprocessor 
Fixed Disk Controller #2 
Fixed Disk Controller #1 
Game Portl 
Bus Mouse 
Alt. Bus Mouse 
Parallel Printer 
EGA 
EGA 
EGA 
GPIB (AT) 
Serial Port 
Serial Port 
Prototype Card 
Prototype Card 
Hard Disk (XT) 
Floppy Controller #2 
Parallel Printer 
SDLC 
SDLC 
MDA 
Parallel Printer 
VGA EGA 
CGA 
Serial Port 
Floppy Controller #1 
Serial Port 


Due to the wide variety of third-party adapters available for the 
PC-Bus, the installation of adapters using ports not listed 
above may result in conflicting assignments. Users are 
cautioned that problems usually occur if ports collide. 
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Loc. 
00 
02 
04 


35. BIOS Data Area 
The Bios Data area is located at 0040:0000 - 0040:00FF. The table 
below shows the typical usage. Locations shown as "not used" or 
"reserved" may in fact be used in some instances, 


Size 
word 
word 
word 
word 
word 
word 
word 
word 
word 
byte 
word 
word 
byte 
byte 
byte 
word 
word 
16 words 
byte 
byte 
byte 
byte 

7 bytes 
byte 
word 
word 
word 
8 words 
word 
byte 
word 
byte 
byte 
dword 
byte 
dword 
byte 
byte 
word 
byte 


Description 

COMI port address 

COM? port address 

COM3 port address 

COM64 port address 

LPT] port address 

LPT2 port address 

LPT3 port address 
Extended Bios Data Pointer 
equipment variable 
manufacturing test 

memory size in 1K blocks 
error codes 

keyboard shift flag 1 
keyboard shift flag2 
ALT-keypad buffer 
keyboard buffer head 
keyboard buffer tail 
keyboard buffer 

floppy recalibrate flag 
floppy motor status 

floppy motor off counter 
floppy status byte 

floppy controller status bytes 
display mode 

display number of columns 
video buffer length (bytes) 
video current page 

cursor position (8 pages) 
cursor type 

active display page 

video controller port address 
current 3x8 register value 
current 3x9 register value 
virtual save for segment:offset 
virtual mode flag 

timer counter 

timer overflow flag 

break key flag 

reset flag (1234H = warm boot) 
hard disk status 
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35. BIOS Data Area (cont.) 


75 byte 
16 byte 
77 byte 
78 byte 
79 byte 
TA byte 
7B byte 
IC byte 
7D byte 
TE byte 
1F byte 
80 word 
82 word 
84 byte 
85 word 
87 byte 
88 byte 
89 byte 
8A byte 
8B byte 
8c byte 
8D byte 
8E byte 
8F byte 
90 byte 
91 byte 
92 byte 
93 byte 
94 byte 
95 byte 
96 byte 
97 byte 
98 dword 
9C dword 
AO byte 
Al 7 bytes 
A8& dword 
AC dword 
BO dword 
B4 dword 
B8 dword 


BC 72 bytes 


number of hard drives 

XT hard disk control byte 
XT hard disk controller port 
LPTI timeout value 

LPT2 timeout value 

LPT3 timeout value 

LPT4 timeout value 

COMI timeout value 
COM2 timeout value 
COM3 timeout value 
COM4 timeout value 
keyboard buffer start pointer 
keyboard buffer end pointer 
number of video rows (-1) 
char height in bytes/char 
video options 

video switches 

video save area 1 

video save area 2 

floppy data and step rates 
hard disk controller status 
hard disk error status 

hard disk interrupt control 
floppy controller info 
floppy drive 0 media state 
floppy drive 1 media state 
floppy drive 0 media state 
floppy drive 1 media state 
floppy drive 0 current cylinder 
floppy drive 1 current cylinder 
keyboard flag 3 

keyboard LED flags 

vector to user wait flag 
user wait count 

wait active flag 

LAN 

EGA parameter table pointer 
EGA save arca | pointer 
EGA alpha font pointer 
EGA graphics font pointer 
PS/2 save area 2 pointer 
Teserved 


0050:0000 is the print_screen status byte 
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36. Interrupt Map 


Addr 


Type 
CPU 
CPU 
386+ 
CPU 
CPU 
CPU 
Bios 
186+ 
186+ 
186+ 
Bios 
286+ 
Bios 
286+ 
Bios 
286+ 
Bios 
286+ 
Bios 
286+ 
Bios 
286+ 
Bios 
386+ 
Bios 
Bios 
286+ 
Bios 
486+ 
Bios 
Pentium 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
Bios 
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Description 

Divide by Zero 
Single Step 

Debug Exception 
NMI 

Breakpoint 
Overflow 

Print Screen 
Bounds Fault Exception 
Invalid Opcode 
NPX unavailable 
IRQO - Time of Day 
LIDT or Double Fault 
IRQ] - Keyboard 
NPX segment 

IRQ2 - Reserved 
Invalid TSS 

IRQ3 - COM 2 
Segment not present 
IRQ4-COM 1 
Stack Fault Exception 
IRQS - XT-Hard Disk, AT-LPT 
Protection Fault 
IRQ6 - Floppy Disk 
Page Fault 

IRQ7 - LPT 

Video Driver 

NPX Error 
Equipment Check 
Alignment Check 
Memory Size 
Machine check 
Disk Driver 

Serial Driver 
Cassette Driver 
Keyboard Driver 
Printer Driver 
BASIC (SysVue) 
Bootstrap 

Time of Day 
Keyboard Break 
Timer Tick 

Vidco Initialization 
Diskette Parm Table 


46. Interrupt Map (cont.) 37. Hardware Interrupts 
« Bios CGA Graphics Font | 
NY bos Program Terminate Name Int# Description 
M4 pos Function Call 
AY DOS Terninate Address som (ht + ee 
SC DOS Cir Brk Exit Address ee Gen ee eae een 
) bos Fatal Error Vector A 
US Absolute Disk Read I 09 Keyboard 
Ww pos Absolute Disk Write IRQ2 OA Cascade; Int. 8-15 
Ne pos ‘Terminate IRQ3 OB Serial Port or SDLC 
AQ DOS Idle Signal IRQ4 OC Serial Port or SDLC 
Ad pos TTY Output IRQS OD Parallel Port 
AS DOS MS-Net services IRQ6 OE Floppy Disk 
Be DOS Print Spool IRQ7 OF Parallel Port (lowest priority) 
cau DOS Long Jump interface 
- Se pean poh IRQ8 = 70 CMOS Real-Time Clock 
. S erlay Interrup di 
1 Bios Hard Disk Chain ee s ¥ sole tO IRGs 
IW Bios Disk #1 Parm Table Q pooene 
1S Bios EGA Chain IRQU 73 Unassigned 
WC Dios EGA Parm Table Ptr IRQI2 74 Mouse or other 
NO Bios EGA Graphics Font IRQI3, 75 Math Coprocessor 
US Bios Disk #2 Parm Table IRQI4 76 “Hard Disk 
128 Bios AT Alarm Exit Address IRQIS 77_—« Unassigned 
140 Bios AT Alarm Interrupt 
144 Bios Mouse Functions *These interrupts exist on the system board and are not 
168 NET Functions available on the bus connector. 
16C NET Boot Chain 
170 NET NetBios entry 
19¢ DOS EMS Functions Pai ~ id Channels 
1B4 VGA Suspected VGA Service B 
ICO ATBios_—-IRQ8_ - Real-Time Clock 0 Memory Refresh 
IC4  ATBios—-IRQ9. - Re-directed to IRQ2 1 SDLC 
1C8— ATBios_~—_—IRQIO - Unassigned 2 Floppy Disk 
ICC ATBios_~—sIRQI1 - Unassigned 3 Unassigned 
1D0 ATBios —_IRQI2 - Unassigned 4 DMA Cascade Line; Not Available 
1D4 ATBios IRQ13 - 80287 NPX 5 Unassigned 
1D8 ATBios IRQI4 - AT Hard Disk 6 Unassigned 
1DC ATBios —_IRQIS5 - Unassigned 7 Unassigned 
200- ‘BASIC 
3c0 h: . . 
Bean Nar Ua Channels 0-3 (DMA #1) are 8 bit channels (XT & AT). 
3FC Channels 4-7 (DMA #2) are 16 bit channels (AT only). 
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39. BIOS Entry Points 


IBM has always wamed programmers not to use the actual entry 
points for the various BIOS routines, as they may change from 
version to version. The proper entry to the BIOS is through the 
software interrupt system. In practice, however, usually in the 
interest of maximizing speed, there have been those who violate the 
nile, The following entry points have remained constant on all or 
nearly all of the PC compatible BIOS versions. Be aware of the risk 
to future compatibility if your software uses them. 


Address Name 
F000:E05B Reset 
F000:E2C3 NMI Entry Point 
F000:E6F2 Bootstrap Load 


F000:E729 UART Pars for Overlaying Drivers 
F000:E739 Comm Function Call 
F000:E82E Keyboard Function Call 
F000:E987 Keyboard Hardware Interrupt 
F000:EC59 Floppy Disk Function Call 
F000:EF57 Floppy Disk ISR 
F000:EFC7 Floppy Disk Parameter Table 
F000:EFD2 LPT Function Call 
F000:F065 Video Function Call 
F000:FOA4 Video 6845 Parameters 
F000:F841 Memory Size Function Call 
F000:F84D Equipment Check Function Call 
F000:F859 Cassette Function Call 
F000:FA6E Video Char. Font-Graphics Mode 
F000:FE6E Timer Function Call 
F000:FEAS Timer Hardware Interrupt 
F000:FEF3 Interrupt Vector Table 
F000:FF53 Dummy Interrupt Retum 
F000:FFS4 Print Screen Function Call 
F000:FFFO Hardware Reset Point 
F000:FFF5 Date Stamp of BIOS 
F000:FFFE Hardware ID Byte (Model Number) 

FF = PC 

FE = XT and Portable PC 

FD = PCjr 

FC=AT 


FB = XT After 1-10-86 
FA = PS/2 Model 30 
F9 = PC Convertible 
F8 = PS/2 Model 80 
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40. CMOS Memory and 
Real-Time Clock 


Real time clock is BCD values in locations 00-0D. 


OF 


10 


12 


Seconds 
Seconds Alarm 
Minutes 
Minutes Alarm 
Hours 

Hours Alarm 
Day of Week 
Day of Month 
Month 

Year 


Bit 7 - Update in Progress 


is the Diagnostic Status Byte: 
Bit 7 - Chip lost power 

Bit 6 - Bad checksum 

Bit 5 - Bad configuration byte 
Bit 4 - Bad memory size 

Bit 3 - Bad hard disk byte 

Bit 2 - Bad time of day 


is the restart status byte. It is loaded before 
doing a re-start of the 80286, such as when 
returning from protected mode. 


designates the floppy disk drive type: 


Bits 7-4 Drive A: 
Bits3-0 Drive B: 

0 No drive 

1 360K drive 

2 1.2 MB drive 

3 720K drive 

4 1.44 MB drive 
is the hard disk drive type: 
Bits 7-4 Ist Hard Drive 
Bits 3-0 2nd Hard Drive 

0 No drive 

1-E Type 1-15 


F Use contents of byte 19 or LA, 
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40. CMOS Memory (cont.) 


14 is the equipment byte: 
Bits 7-6: 00=1 Floppy 
01 2 Floppies 
10 3 Floppies (AT BiosKit) 
11 4 Floppies (AT BiosKit) 
Bits 5-4: 00=EGA/VGA 
Ol CGA 40x25 
10 CGA 80x25 
11 MDA 


Bit 1: 80287 installed 
Bit 0: Floppy drive(s) present 


15-16 are the memory size below 1MB 
(preset by setup program) 

17-18 are the memory size above IMB 
(preset by setup program) 


19 Ist Hard Disk type when 12(Bits 7-4) = type F 
1A 2nd Hard Disk type when 12(Bits 3-0) = type F 
2E-2F are the checksum for bytes 10-2D. 


30-31 indicate the memory size above 1MB as 
determined by power-up routines. 


32 is the BCD century byte 


33 indicates the power-on information flags: 
Bit 7 Top 128K of RAM is installed (shadow 
RAM is available). 
Bit 6 First bootup after running setup 
routine. 


To read or write to the AT's CMOS memory: 


Output cell address to I/O port 70. 
Read/Write data from/to I/O port 71. 
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41. Video 


CGA Board: 


3D4 
3D5 
3D8 


3D9 


3DA 


6845 Address Register 
6845 Data Register 
Control Register-Write 
Bit 5 - Background Intensity/Blink Selector 
Bit 4 - Disable/Enable 640 x 200 B/W Mode 
Bit 3 - Disable/Enable Video 
Bit 2 - Color/B/W Mode 
Bit | - Text/Graphics Mode 
Bit 0 - 40 x 25/80 x 25 Mode 
Color Select Register-Write 
Bit 7 - Not used 
Bit 6 - Not used 
Bit 5 - Active Color Set (320x200) 
Bit 4 - Intensified 
Altemate Color Set (Graphics) 
Background Colors (Alphanumeric) 
Bit 3 - Selects Intensified: 
Border Color (40x25) 
Background Color (320x200) 
Foreground Color (640x200) 
Bit 2 - Selects Red: 
Border Color (40x25) 
Background Color (320x200) 
Foreground Color (640x200) 
Bit 1 - Selects Green: 
Border Color (40x25) 
Background Color (320x200) 
Foreground Color (640x200) 
Bit 0 - Selects Blue: 
Border Color (40x25) 
Background Color (320x200) 
Foreground Color (640x200) 
Status Register-Read 
Bit 3 - Vertical Sync 
Bit 2 - Light Pen Switch 
Bit 1 - Light Pen Trigger Armed 
Bit 0 - Display Enable 


Buffer at B8000 
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41. Video (cont.) 


EGA Board: 
3C0 ATC Index register 

3C2 Input Status register 0 

3C4 TS Index Register 

3C5 TS Data Register 

3CA Graphics position register 2 

3CC Graphics position register 1 

3CE GDC index register 

3CF GDC data register 

3B4-3D4 CRTC index register 

3B5-3D5 CRTC data register 

3BA-3DA Input status register 1 

Buffer at A0000 

VGA Board: 

3C0 RW Address register 

3C0 WwW Altribute register 

3C1 R Attribute register 

3C2 R Input Status register 0 
3C2 WwW Misc. output 

3C3 RW Video subsystem enable 
3C4 RW Address register 

3C5 RW Sequence register 

3C6 RW PEL mask register 

3C7 RW PEL address read mode 
3C7 R DAC state register 
3C8 RW PEL address write mode 
3C9 RW PEL data register 

3CA R Feature control register 
3CC R Misc output 

3CE RW Address register 

3CF RW Graphics register 
3B4-3D4 Ww CRTC index 

3B5-3D5 RW CRTC data 

3BA-3DA R Input Status register 1 
3BA-3DA WwW Feature Control register 

Buffer at A0000 
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| 41. Video (cont.) 


MDA Board: 
3B4 6845 Address Register | 
3B5 6845 Data Register j 
3B8 Control Register-Write } 
Bit 5 - Disable/Enable Blink | 
Bit 3 - Disable/Enable Video 
| Bit 0 - High Res. Mode 
3BA Status Register-Read 
Bit 7 - Vertical Syne | 
Bit 3 - Video 
Bit 0 - Horizontal Syne 
Buffer at B0000 


Programming the 6845 Video Controller for Different Modes: 

To set up the 6845, the Address Register 3X4 is loaded with the 
Register #, and the values in the following table are written to 3X5. 
Each column represents a different mode: 


A: 40 x 25 Color-Text 

B: 80 x 25 Color-Text 

C; 320 x 400 / 640 x 200 Mode for Color Bd. 
D: 80 x 25 Monochrome-Text 

E: 80 x 25 Mono.-Hercules Graphics 


Reg# A B c D E 
0 38 1 38 61 36 
1 28 50 28 50 2D 
2 2D 5A 2D 52 2F 
3 OA 0A 0A OF 07 
4 IF IF 1F 19 5B 
5 06 06 06 06 00 
6 19 19 64 19 57 
7 Ic Ic 70 19 57 
8 02 02 02 02 02 
9 07 07 ol 0D 03 
A 06 06 06 0B 00 
B 07 07 07 oc 00 
c 00 00 00 00 00 
D 00 00 00 00 00 

| 

} 
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42, 4237 DMA Controllers 


Coutiallen 1 Abit (ports 060-00F) 
Vow Weplater 1/0 Address 
Claiel 0 (AS) 047 
(tanned | KS 
Udnnnet 3 04) 
(‘hime A 042 


Controller 2; 16-bit (AT Only - ports OCO-ODF) 
Vane Rogintor 1/0 Address 


Channel $ 04668 
Channel 6 089 
Channel 7 08A 
Retresh (AT) 08F 
DMA# 

1 2 Description 


000 0CO — Channel 0/4 Base & Current Address 
001 0C2 Channel 0/4 Base & Current Word Count 
002 0C4 — Channel 1/5 Base & Current Address 
003 0C6 = Channel 1/5 Base & Current Word Count 
004 0C8 = Channel 2/6 Base & Current Address 
005 OCA — Channel 2/6 Base & Current Word Count 
006 OCC Channel 3/7 Base & Current Address 
007 OCE Channel 3/7 Base & Current Word Count 
008 ODO Read Status/Write Command Register 
009 0D2 Write Request Register 

00A 0D4 = Write Single Mask Register Bit 

00B O0D6 = Write Mode Register 

00Cc OD8 —_ Clear Byte Pointer Flip/Flop 

00D ODA Read Temp Regsiter/Write Master Clear 
O0E ODC Clear Mask Register 

OOF ODE Write All Mask Register Bits 
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43. 8042 Keyboard Controller 


Instead of the 8255 PIO used in the PC/XT, the AT uses an 
8042 Keyboard Controller at ports 60 and 64, and an emulated 
read/write port at 61 to perform similar functions, 


Hex Name Description 
60 Data 8042 KB Controller Data Port 
61 Status Emulated 8255 R/W Port B 
Bit? © PCK System memory parity check 
Bit6 © CHK 1/O channel check 
BitS fr T20 Timer 2 output 
Bit4 r RFD Refresh Detect 


Bit3 rw EIC 
Bit2 1/w ERP 
Bitl tw  SPK 
BitO rw T2G 


enable I/O channel check 
enable memory parity check 
speaker data 

Timer 2 gate (speaker) 


64 Control/Status 8042 KB Controller 
Control Commands 


20 Read Controller 
60 Write Controller 
AA Self Test 


AB Interface Test 

AC Diagnostic Dump 
AD Disable Keyboard 
AE Enable Keyboard 


co Read Discrete Input Port 
DO Read Discrete Output Port 
Di Write Discrete Output Port 
E0 Read TO and T1 inputs 
FO-FF Pulse Discrete Output Port 
Status Inputs 

Bit7 1 = Parity Error 

Bit6 1 =RX Timeout 

Bit 5 1 = Tx Timeout 

Bit 4 1 = KB Inhibited 

Bit 3 1 = Command, 0 = Data 
Bit2 1 = Reset OK, 0 = power on 
Bit 1 1 = input buffer full 
BitO 1 = output buffer full 
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43. 8042 Keyboard Controll f | 
Evan onto en tcone) i 44, 8259 Interrupt Controllers 


Note: The 8259 Programmable Interrupt Controller accesses an 
internal register set through two V/O ports. The 8259 is initialized by 
loading up to a 4-byte configuration sequence. It then responds in an 
Operation Mode. Configuration bytes may vary somewhat due to 
hardware implementations. The port usage shown below is in the 


discrete output port. These are accessed with the read/write 
port commands and are used as follows: 


Discrete Lunt Port 
Bit? KB Inhibit Switch, 0 = locked 


The AT KB controller also has a discrete input port and a | 


Bité Video Default, 0= CGA, 1 = MDA Operation Mode: 
Bits MFG Jumper, 0 = jumper, | = no jumper For 8259 #1 (AT and XT) 
Bird System RAM, 0 = 512K, 1 = 256K Interrupt Controller #1 Ports are 20-21 


Intermupts are positive-edge sense. 
Port 20 is used to acknowledge and re-enable the 8259 


Discrete Output Port ; i 
a 7 : KB Serial Data Out To send non-specific end-of-interrupt code; 
i yi . 2 mov al,20h 
Bit6 KB Serial Clock Out out 20h,al 


Bit 5 Input Buffer Empty, 0 = full, 1 = empty 
Bit4 Output Buffer Empty, 0 = empty, ! = full 
Bit 1 Gate A20 

BitO System Reset 


Port 21 is used to set/clear the masking register 
A Mask Bit = 0 => enable, 1 => disable a specific IRQ 
To read Interrupt Mask Register 
in al,21h Bit 7-0 = IRQ 7-0 
To write Interrupt Mask Register 
mov _al,mask 
out = 21h,al 


For 8259 #2 (AT Only) 
Interrupt Controller #2 Ports are A0-Al 
Interrupts are positive-edge sense. 
Port AO is used to acknowledge and re-enable the 8259 
To send non-specific end-of-interrupt code: 
mov al,20h 
out O0A0h,al 
Port A! is used to set/clear the masking register 
3 A Mask Bit = 0 => enable, 1 => disable a specific RQ 
To read Interrupt Mask Register 
in al,OAIh Bit 7-0 = IRQ 15-8 
To write Interrupt Mask Register 
mov al,mask 
out OATh,al 
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45. 8253/8254 Counter/Timer 


Port __ Section __ Description 


40 Counter 0 Real Time Clock Tick 
Count = 1000h 
Output to IRQO every 54.9255 ms, 
(approx. 18.2 ticks per second, 
1,573,040 (1800BOh) per day) 
Mode = LSB-MSB, 3, binary 


DRAM Refresh 

Count = 0012h 

Output to DRQO (XT) 

Refresh Logic (AT) 

(Refresh approx every 15 usec.) 
Mode = LSB, 2, binary 


4l Counter 1 


42 Counter 2 Speaker Oscillator 
Gated by Bit 0 of 8255 Port B 
Mode = LSB-MSB, 3, binary 
43 Control Register 
Bit 7,6 Select Counter 0, 1, 2 
Bit 5,4 Latch, LSB, MSB, LSB-MSB 
Bit 3, 2, 1 Mode 
0 - Interrupt on count 
1 - One-shot 


2 - Rate generator 

3 - Square Wave generator 

4 - Triggered strobe (software) 

5 - Triggered strobe (hardware) 
Bit 0 Binary/BCD counting 


Note: The internal count registers of the 8253/8254 operate 
in a down-counter mode. If reading register counts for 
high-resolution timing routines, each count from counter 0 
is = 1/1.19318MHz, or .8380966 usecs. A reload (after the 
count reaches zero) occurs every 54.9255 milliseconds. 


64 


46. 8250 Serial Chip Notes 


PC Serial Ports may be implemented with a variety of 
chips, all variations of the 8250 architecture. There are 
some differences between members of the 8250 family, 
however, which may cause operational anomalies. The 
common chip types are labeled: 


INS8250 
1NS8250-B 
INS8250A 
INS82C50A 
NS16450 
NS16C450 
NS16550A 


The INS8250 and INS8250-B had slow access cycle 
delays, requiring extra NOPS between CPU read/write 
cycles. 


The INS8250 had an “interrupt pending" glitch which was 
corrected on later versions. 


The INS8250A corrected some bugs, which were desired 
by BIOS coding, possibly making them incompatible with 
some software packages.. The scratch register (#7) was 
included on the INS8250A and NS16450/16C450/16550A 
versions. 


The NS1I6550A includes TX and RX FIFO's, DMA 
interface, and higher baud rates. 


When selecting or replacing 8250 family chips, the 
preferred type is one of the 16550 series. 
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47. 8250 Register Description 48. Logical & Physical Devices 
| There is often confusion about the logical names COM1-4, 
} s a LPT1-3 and their physical I/O addresses. For example, LPT1: 
ae ga 5 3 ‘el 2 is not always found at the same address. The reason is that the 
z sz zd 638 3 port addresses are scanned by the BIOS in a particular order, 
; and the first device found is labeled #1. The port addresses 
8 | found this way are stored in a device list. Therefore a particular 
a 8 i 3 5 3 3 ha physical address does not guarantee that a device will be 
z xz 63a a assigned a particular device number. The order in which the 
d physical devices are scanned is: 
a = 
| = H 
i Fa £u/8 ee Zz COM Ports: 3F8, 2F8, 3E8, 2E8 
' z Sqsas 98 w | LPT Ports: 3BC, 378, 278 
H : To inspect the port lists, use DEBUG: 
al. 3 i d 40.0 7 = COM list 
i qj € £ 2 (=) j ofa . 
I aagjals 23 8 d 40:8 F=LPT list 
iil Gel e]=Ej0 jaw fa) j : 
7 a 3 | 49. Bi-Directional Parallel Port 
[S) ; Pay . 
} o| 2 H Because of the wiring of the port chip, data can normally 
{ a] 2 o 1 Fi . + - 
+t <2] 4 23 i) a only be input through the port a nibble at a time by using 
iy a = a. jo a2 Os four of the five status register input lines. MS-DOS 
i oH As el | Interlink uses this method. IBM has better methods on the 
| wl §| gl £3 a od i PS/2, and Intel has a chip (see Section 21). IEEE is 
et &|2)2}0 Jo asa aly working on a standard (1284). For more information, see 
al a a The Personal Computer from the Inside Out, available from 
| sg ip 
o} 33 a 3 nN i Annabooks. 
BAlGlo jo jaa at i 
FA | 50. Enhanced (Fast) Parallel Port 
2 5 s a The Fast parallel port design allows transfers up to 2 
Pa o jlo laa Q Mbytes/sec. Intel supports it (called the Enhanced Parallel 
Port-EPP) on the 386SL and 486 SL. For more information, 
GO IRUG on CompuServe. The following five pins change 
elelelie. lea! Le colin function: 
Pin Standard Function EPP Function 
1 -Strobe -Write 
4 10 -Acknowledge -Interrupt Request 
ot] a 
< a c |e § 29 11 +Busy -Wait 
~ 14 -Paper Feed -Data Strobe 
17 Select -Address Strobe 
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icant byte of the two-byte V, : 
A P endor [ 
Contained in the bottommost byte of the field. FID field is 
31 16 15 


0 


Revision 
ID 


Class Code 
BIST Latency Cache 
Type Timer Line Size 


Base Address 0 10h 
Base Address 1 14h 
Base Address 2 48h 
Base Address 3 1Ch 
Base Address 4 20h 
Base Address 5 24h 


Cardbus CIS Pointer 
Subsystem Vendor ID 


Expansion ROM Base Address 
Reserved 


Reserved aan 
it | Interrupt interrup! 


(From PCI Hardware and Software, Annabooks) 
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52. PCI Configuration Space Header 
Type 01h 


This is a pictorial view of the 64 byte register layout of 
Type OI1H PCI Configuration Space Header. All PCI 
compliant devices that implement a Type 01H header must 
support this layout. Fields that utilize more than one byte in 
this structure follow little-endian ordering. For example, 
the least significant byte of the two-byte Vendor ID field is 
contained in the bottommost byte of the field. 


15 0 


31 16 
Vendor 1D 


ID 
BIST Header Latency Cache 
Type Timer Line 
Size 


00h 
04h 
08h 


0Ch 


Base Address Registers —* 2 10h 
14h 
18h 


Secondary Secondary | Primary 
Latency Bus Number Bus Bus 
Timer Number Number 


Prefetchable Memory Prefetchable Memory 
Limit Base 


Prefetchable Base Upper 32 Bits 


1Ch 
20h 
24h 


28h 


Prefetchable Limit Upper 32 Bits 2Ch 
Bits 

Reserved 34h 

Expansion ROM Base Address 38h 

3Ch 


Bridge Control Interrupt 
Line 


(From PCI Hardware and Software, Annabooks) 
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53. PC Card 


PC ' 
Call PC Card — C ih) Socket Services | 
and higher: ervices with INT 1Ah (functions go, 54. PC Card (PCMCIA) Card Services 
Adapter Functions | Card Services are accessed through INT JAh, function 
GetAdapterCount 80h Vendor Specific | oa 
Reserved 81h Functions | CloseMemory 00h CopyMemory Olh 
Reserved ra GetVendorinfo ee DeregisterClient 02h GetClientInfo 03h 
CetScachartiery fon h VendorSpecific AEh } GetConfigurationIn 04h GetFirstPartition 05h 
inapisadhos 43h Protect-Mode and i GetFirstRegion 06h GetFirstTuple 07h 
: aptes h4h Low-Level Access | GetNextPartition 08h GetNextRegion 09h 
wah Aaghes 45h GevSetPriorlt { GetNextTuple OAh GetCardServicesInf OBh 
Sanh ayter £6h Geusers: ee Se oFh | GetStatus 0Ch GetTupleData ODh 
Winthevwn V esmations Geta SAddr Ah GetFirstClient OEh RegisterEraseQueu OFh 
baeynoeeW once sn Th CcessOfisets Alh | RegisterClient 10h ResetCard 1lh 
Cbe9 rater ie AcknowledgeInterupt gh | MapLogSocket 12h MapLogWindow 13h 
‘4 tists iad bth Error Detection and | MapMemPage 14h MapPhySocket 15h 
SAP W coy 09 Correction Functions | MapPhy Window 16h ModifyWindow 17h 
Ovrins thn | Geepc in | OpenMemory 18h ee 19h 
Savage aBh inquireEDC Ni | Registe(MTD 1Ah Releasel 1Bh 
Snes ’ } ReleaseIRQ ICh ReleaseWindow 1Dh 
i Cn aa iag ie PauseEDC NA! ReleaseConfigurati 1Eh RequestlO IFh 
See “8 | ReadEDC NA | RequestIRQ 20h RequestWindow 21h 
OLE. 4D | ResumeEDC NA | RequestSocketMas 22h RetumSSEntry 23h 
Setincikces k33-) SeEDC NA | WriteMemory 24h DeregisterEraseQu 25h 
Cart Functions StanEDC NA CheckEraseQueue ot Sepia ty 
Gestures oF | RegisterTimer etRegion 
ek i nei = ma GetNextClient 2Ah ValidateCIS 2Bh 
ae es i RequestExclusive 2Ch ReleaseExclusive 2Dh 
Reserved 9th } GetEventMask 2Eh ReleaseSocketMas  2Fh 
i Sh { RequestConfigurati 30h SetEventMask 31h 
| AddSocketServices 32h VendorSpecific 34h 
| AdjustResourceInfo 35h 
From: Designing With Flash Memory, Annabooks. AccessConfigurationRegist 36h 
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55. AT-84 Key Keyboard Scan Codes 


Base 
Case 


“bt owmrausaune 


Bspace 


a 
o 


tee sm MANE QervowEKNrIta gD 


Enter 
Lt Shift 
Zz 

x 

c 


Upper 
Case 


wane >wLeXO~!l 
&P rE 


Bspace 
Ext 


CREDODOYS ' ~H VOT OKAAMEO 


CTRL 


ALT 


55. AT-84 Key Keyboard (cont.) 


49 2A 
50 32 
51 31 
52 3A 
53 41 
54 49 
55 4A 
57 359 
58 ey 
61 29 
64 538 
65 06 
66 oc 
67 0B 
68 0A 
69 09 
70 05 
71 04 
72 03 
73 B3 
74 01 
75 70 
90 76 
a1 BC 
92 6B 
93 69 
95 77 
96 75 
97 73 
98 72 
99 70 
100 JE 
101 7D 
102 74 
103 TA 
104 at 
105 7B 
106 7c 
107 7B 
108 79 
NOTES: 


Scroll Lk 
PgUp 

Rt 

PgDn 
Del 

sys req 
Pad * 
Pad - 
Pad + 


prt ser 
N/A 
N/A 


SYN 


(Sce also Notes at end of Section 45) 


ext 


ext= extended (retums 00 followed by scan code) 
* Ctrl-Alt-Del = Warm Boot 


Make (down-key) shown: Break followed by FOH 
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i 
| 
e i 
| 56. AT 101-Key Keyboard Scan Codes | 56. AT 101-Key Keyboard (cont.) 
| 1 Key Scan Base Upper CTRL ALT 
| Ke Scan Base Upper CTRL ALT # Code Case Case 
y 
# Code Case Case 43 SA Enter Enter LF - 
' 1 OE ; 2 - ‘ 44 12 LtShit  - = - 
| > 16 1 1 - ext 46 1A z Z SUB ext 
3 lE 2 @ NUL ext 47 22 x xX CAN ext 
4 26 3 # 7 ext 48 21 c c ETX ext 
5 25 4 $ es ext Hl 49 2A v Vv SYN ext 
é 2B 5 % é eit 50 32 b B STX ext 
a eee ee ee ee 
8 3D 7 & - ext ex 
9 3B 8 . - ext i = Al ; < i . 
a a a ae ae a | a, a 
i i 45 0 = ext P = 7 
is us xt | 57 59 Rt Shift - - - 
2 a i : 2 at | 58 14 «LtCrt 7 
13 = | 60 i LtAlt = yi ; 
j 15 56 Bspace Bspace DEL - i 
{ 16 op Tab Ext fe . | 61 29 Space Space Space Space 
% DCI t : 62 E011 Rt Alt - - - 
17 15 q 4 EIB me i 64 E014 RtCyl — - . - 
18 1D w | 75 E0,70 Insert - - - 
19 m4 oe E ENQ ext | 6 E071 Delete - E 2 
20 2D R Der» ext 9 E0,6B LtAmow - : s 
21 26 t T uo ext 80 E0,6C Home = - - - 
2 35 y Y ext | 81 E0,69 End = i E 
| 23 3c u U NAK ext | 83 E0,75 UpArow - - - 
1 24 430i 1 HY. = | 84 E072 DnAnow - - : 
25 44 ° ° SI ext } 85 E0,7D PgUp  - : é 
26 4D op . ens ext i 86 E0,7A PgDn - - - 
t 27 54 [ : j 89 E074 RtAmow - - - 
| 28 a } ; ns = 90 7 Num Lock - : s 
f 29 . 91 6C pad7 Home - - 
a 30 58 CapsLk  - 7 5 92 6B pad 4 Lt Arrow - - 
i 31 16 a A SOH ext 93 69 pad 1 End - - 
32 1B s s DC3_—ext 95 E0,4A pad / ad/ - 
ot ; 4A pi Pi 
33 23 d D E ex 96 15 pad 8 Up Arrow - a 
34 2B f F ACK ext 97 2B pad 5 e = 2 
35 34 g G BEL ext 98 722 pad 2 Dn Arrow - - 
36 33 h H BS ext 99 70 pad 0 Insert - - 
37 3B j 4 ee ot 100 7C pad * pad * wi a 
38 42 k 101 7D pad 9 PgUp - - 
39 4B 1 L FF ext 102 74 pad 6 Rt Arrow - - 
40 4c ; : - - i 103 7A pad 3 PgDn- - 
Al 52 ' « - . 104 71 pad. Delete - 7 
74 1 6B 


{ 
Key Y Keyb | 
| | # a Base u yboard (cont, i 
H | 10s oe Case Boer CTRL Auy 1 57. AT Keyboard Commands 
1 | 106 19 i: pad- 7 j The AT Keyboards can accept commands initiated by the 
\ os EUSA padres pad+ * i system and sent through the 8042 keyboard controller. 
| ‘ter - 
, | 16 Pad Enter . 
ri | 112 Esc E a 
| | te 05 Fl = H 7 | Commands to Keyboard 
114 06 F2 - ext ext H a 
ns BB a bi ext 1 ic a ait Disabl Sea ita iti 
oc 4 ext ee j efault Disable Resets all conditions to default 
116 0 ext ext state, stops scanning. 
bid 117 oe F5 ext ext ext : EE Echo Instruct KB to echo an EE code. 
| | 118 33 - ext at ext | F4 Enable KB replies with ACK, resumes 
i ext | i 
1 td} ext | scanning. 
\ ae 0A F8 ext cxt ext | FE Resend KB resends last output. 
0 01 F9 ext ext FF Reset Resets KB. 
12 ext e q 
1 09 F10 ext at ext i F6 Set Default Reset KB to default state. 
122 28 ext ext | F3 Set Typematic Set repeat and delay conditions for 
FIL ext \ i e 
123 07 F12 ext ext ! Rate/Delay keys. 
124 Notel Prise ext ext ext j ED SeV/Reset Mode _Set or rest the LED's according to 
125 1E Ser Lk . : - ] Indicators contents of following byte. 
126 Note2 ; sae - « | F2 Read ID code. Tells KB to respond with 2-byte 
use-Breal ID 
} 
| FO Select Scan Tells KB which internal scan code 
NOTES: Code Set set to u! 
| SC. 
ext = extended (returns 00 followed by scan code) | F7-FA Set All Keys Sets typematic and make/break 
Pause-Break = CTRL and Num Lock combination { operation of KB. 
Ctrl-Alt-Del = Warm Boot { FB-FD Set Key Types Scts typematic and make/break 
| operation for specific keys. 
Note 1: Print Screen Key: Down code, E0 12 £0 7C, } 
Up code, EO FO 7C £0 FO 12 | Commands to System 
If Cri down, Down code, E07C, i Hex Name Description 
Up code E0 FO 7C FA ACK Acknowledge to a command. 
If Alt down, Down code, B4, Up code DO B4 | AA Test OK Internal Diagnostic OK. 
Note 2: Pause Key: Down code, El 1477 El FO 14 F077, FO Break Prefix Following sean code byte signifies 
Up code, none : j : ; key release, 
Break is active when Crt] is down: FD Diagnostic Intemal diagnostic failed. 
Down code E0 7E E0 FO 7E, Up code, none Failure 
aes EE Echo Response Response to ECHO Command, 
Keyboard information extracted from “PC Keyboard Design i 00 and Error buffer These two codes may indicate an 
by Gary Konzak (Annabooks). FF overrun or an unidentified key. 
Also see this reference for the 101-key q 
XT Keyboard scan codes. 
\ 
i 
i 
i 77 
| 
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gat UTF-8 List 128 


AN, ASC Control Codes 
59. Screen Codes 


Wer We Rey Nae Description 


i] 
e 
tc 
= 
e 
* 
nm 
“< 
3 
i} 
@ 
8 
co 
iG} 
* 
n 
“< 
3 


mo 0 \@ NUL Null 
a 1 AX SOU Start of Header 0 00 32 20 
a 2 NY STN Start of Text 1 01 AA 33 21 ' 
os 3 Xo OIN ind he 2 02 AB 34 a s 
04 4 Kor Lind of Transmission * 
os 8M ORNQ Enquiry : 03 e 35 23 # 
os 6 ® ACK Acknowledge j 04 D 36 24 $ 
07.07) ONY BEL CBee! | 5 05 4E 37 25 % 
oo 8 aH OBS Backspace 4 6 06 SF 38 26 & 
oo 9 \ ur Horizontal Tab 7 07 AG 39 27 t 
ov” 1 N au ner . 8 08 Au 40 28 ( 
ow WW RK ertical Ta } A 
oc 12 “L FE FormFeed a z ie a ) 
op 13 “MCR Carriage Retum | 
oF 4 AN SO Shift Out | Il 0B ca 43 2B + 
oF 18 %O SI Shift In 12 oc AL 44 2C : 
10 16 AP DLE Data Link Escape i 13 0D AM 45 2D . 
cae Ope eee! re ee 
12 1 evice Contro! | K 
13.19 4S DC3_ Device Control 3 : a iS 7 = / 
14 20 *T DC4 _ Device Control 4 | 0 
1S 21 UU NAK _ Negative Acknowledge | 17 11 Q 49 31 1 
16 2 2 24V. SYN Synchronous Idle { 18 12 AR 50 92 2 
17 23. “W_ ETB End Transmission Block | 19 13 AS 51 33 3 
18 24 4X CAN — Cancel i 20 «14 1 52 34 4 
19 25 *Y EM End of Medium 21 15 § 533 35 5 
1A 26 *Z SUB Substitute 
1B 27 «“{ ESC Escape 220 «16 «(4 54 36 6 
1¢ 28 “4 OFS File Separator 230 0«17: 4W OSS 37 7 
ID 29 J} GS Group Separator 24 18 aX 56 38 8 
1E 30 “ — RS Record Separator 25 19 ay 57 39 9 
IF 31 %_ US Unit Separator 26 1A Az, 58 3A : 
Key column refers to combination of CTRL key and specified ae ia , 59 3B : 
key to generate control code. 60 3C > 
29 1D ‘) 61 3D = 
30 1E ows 62 3E > 
31 IF - 63 3F ? 
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Signe er 


Taare 


srerseegtet see 


59. Screen Codes (cont.) 


= 
oO 
~ 
n 

« 
3 
iw] 
ic} 
a 
= 
ic} 
” 


40 @ |9 60 
416A 97 ~—s«6 
42. =B 98 62 
43. «C 99 63 
44. D 100 64 
45 =£E 101. 65 
46 =«O*#F 102 66 
47 G 103. 67 
48 oH 104 68 
49 1 105 69 
4a J 106 6A 
4B. OX« 107 6B 
4c OL 108 = 6C 
4D M 109 6D 
4E. ON 110 «6E 
4F OO lll 6F 
50 P 112 70 
51 Q 113. 71 
52 OR 114 72 
533 S 11573 
54 116 74 
55 U 117.75 
56 OV 118 76 
s7 OW 19077 
58 X 120 78 
59 OY 121. 79 
SA 122. 7A 
‘3B 123. 7B 
sc 124 7C 
sD] 125 7D 
sE A 126 7E 
SFO 127. 7F 
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i) 
“< 
3 


Wma NKE KX EK EFUB BBO BTA oH moaad Pp 


59. Screen Codes (cont.) 


Hex Sym. | Dec Hex 
80 ¢ 160 AO 
81 a 161 Al 
82 é 162 A2 
83 OA 163 A3 
84a 164. A4 
8 Oa 165 AS 
8 6A 166 A6 
87 6 ¢ 167 AT 
88g 168 A8& 
89g 169 Ad 
8A 8 170 AA 
8B Ot 171 AB 
sc. i 172 AC 
sD i 173. AD 
8E OA 174 AE 
8F OA 175. AF 
9 CE 176 BO 
91 e 177 ‘Bi 
92 «OE 178 B2 
93 66 1799 B3 
94 8 180 B4 
9 8 181 BS 
9% 860 182 B6 
97 a 183 BT 
98 «OY 184 BB 
9 «=O 185 B9 
9 «6UU 186 BA 
3B ¢ 187 BB 
9c ££ 188 BC 
9D ¥ 189 BD 
9E B 190 BE 
OF =f 191 BF 


Soe be eet os ee 


:Adod 381 


raaedulod ¥sIq 
[0A (1) fev] [s/] [epzouos[-JJo/MI[sainge :A10}931, 
3 aL o19;9q, 
= 213]9q 
£ [W/] foo/ | wa | cov] [HoHdrs/) (a) [nv] (:2sup] ovasaa 
= (H/] fo9/ | wa@/| cov) [(HorHamis/) [a/) 2p20[-}s/] ‘Beyoq 
=) [[44 pena) [44 pps} |[A4-pp-uiw]] ava ‘aeq 
UV 20tAep ALID :ajosuo7) 
n {a/} [lay | veoneunsap] (('-+] [ay | w/]20mos+][qy | v/] 20mos [g/ | W/ALA- | A/] AOD :kdod 8 
io) [oweasyy)[qed][:p]][[aweusyy)(ped)[:p]] dNOD —‘saty axedwog 
a [[puewusos yy | pueuruo D/] A/}[uuuu:g/][ao1aap][qned{:oaup]] GNWWWOD spuewwod 
N See) 209219 JeajD 
= [AAs feurevayy(yed]}[:oaup] ysaHO 2ysI Y92qD, 
s CIitwed{:saup]] doknGHO — -Aiorauiq adueyo 
N=) {uuu] gOHO —-:2Beg apod aBueyD 
{4J0INO] xvaua rag 
[siojoureredjoureuayyj{:2aup] cureZo1g uny 
ANAOVESW 225 :dnyoeg 
{s/foureus}y{qped{:oaup)][H-IH+I[S-IS+]lv-lv+]la-le+ arly sanquny 
(a/[440‘HLVdANO-HLVad/ll[440:INO:]X/) [[“]ued{:oaup)] Nadav ‘puaddy 
E 
NSan eNO ArFESDAGHW 8 QAwWCIHANM Ht kee 8 ew Ew Oo 
oe: 
= a 
2 _ ANmMon ornrant mao 1 fy 
& ZQSSRASSRRSSRRRABLERKERRERRERLERE 
3 
no] (>) 
So GOtTNOMONDOCHAMANOETADOHA AMTNUOEABADO-"AMTN 
DO AXKNSAAARQQRRARAR eased aaARRRAAAAA B 
5 E 
MA Graq pe | pees es pe sea RRs Gee Ce 
nN 
wm 


60. MS-DOS Commands (cont.) 


60. MS-DOS Commands (cont.) 
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FMOW |euru-pueannos 10 © sureuayg[ped][-saup]‘ TOW 
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62. CONFIG.SYS Commands (cont.) 


= A/ N/W d/ = SHHOLIMS 

; [say nusur‘] aureuyoorq = QNAWANS 
Zs YSnoNp ZE WoY s “pO Ysno g Woy U :0N ozIS‘IOquNU = SYDVIS 
(ssoyouresred] sureuayyy(yyed[:aaup]] = 7THS 


((loswa/ 


[uuuu:g/)[>orA0p][ped[:oaup]] WOD'UNWAINOD [yned-sop[:oaup-sop]] = TTHHS 


[Buus] = o[qeuea tag 


SOT YON UI BSN JOJ JOU UOJOSIW|S :a}ONY [BuLNS) ‘| WAY 


[440 | NO) = YOOTWAN 


[yxy nuaur') oureuxs01q = WALINNAWN 
[inoswmn‘] aweuysoqq = LIN VIIGNNAN 


[K'] x= YOTOONNAN 


Z Ol Y Woy soBuel x ION X= AATYCLSVT 
(sy90}:Y)) [poeds:4/] 3xaqTUVHS [ed[:oaup]] = TIVISNI 


(uuu:qy) 


[ay] ([foureuapy[qped][:oaup}‘} [£44]']xx] WOO aA THltNed-sop[‘aaup-sop]] = TTVLSNI 
(u[=]}:oaup axa NadOLSValmed-sop[:aaup-sop]] = TIVLSNI 
(soyowered-pueuruoo) oureuajy[tped)[:oaup] = TTW.LSNI 


SYS Commands (cont.) 
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7 
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z 
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g 
s 


SOULS 
nuawqns 
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‘TPYS 

495 

yreway 

yoopwinny 

way] nuayy 
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Jojo nuayy 
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gureuyo01q = JAN TONI 


"3 ynrjap *SSz ygnom g WOd} ONjBA X ION X= SHI 
"Dy ynejop ‘6sz ysnoi) I wody Sonjea X [3}0N X= sqdoa 
[syoen:y/][s101098:S/)(N/J/)[speay:H/)[201009: 4/)[D/) soquinu:q/ = WavdATNG 
aWNON | awn [‘MOT| ‘HOIH] = Sod 
[aWnon‘ | awn‘) MOT! HOI = Sod 
“SAS SWAZVINX(WIed][-2Anp] = TOIATG 
“SAS WAVWX([ed][.oauup] = FOIATG 
[w:][ a/)[ppPIbxa][sss]xoi][qqq]x1] SAS NSIGALWed][:oauup] = IOIATC 

WISIN ATANOD/ AXTAUGLUVNS [wed][:2aup] = ADIAIA 

AXa UAALIS [wed] [‘oaup] = aOIAIA 

[w/v] [[[sonuguiny) azigiosag azisysid] SAS AATUGWVulined](-0ap] = FOIA 
LMOYV) [440 i ais! (NOY | Ory XVICIAGY] AXA" [tned)[:oaup] = FOIAAT 
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65. Floppy Disk Formats 


3.5" Diskettes 


Formatted Capacity 
# of heads (Sides) 
# of Cyls (Tracks) 
# of Sectors/Track 
Total # of Sectors 
# of Free Sectors 
# Sectors/Cluster 
Total # of Clusters 
# Sectors/FAT 
# of FAT Copies 
# of Root Dir Sectors 
# Reserved Sectors 
# of Hidden Sectors 
# of Bytes/Sector 
# of Bytes/Cluster 
# Root Dir Entries 
Media Descriptor 
Recorded Density 
DOS Version Began 
DRIVER.SYS Switch 
FORMAT.EXE Switch 


Change-Line Support 


T20K 
2 
80 


Double 
3,20 
IF:2 

1F:720 
YES 


94 


1.44MB 
2 
80 


3.30 
IF:7 
FF:1.44 
YES 


2.88MB 


5.00 
IF9 
FF:2.88 
YES 


| 
| 
| 
| 


63. Floppy Disk Formats (cont.) 


Formatted Capacity 
# of heads (Sides) 
# of Cyls (Tracks) 
# of Sectors/Track 
Total # of Sectors 
# of Free Sectors 
# Sectors/Cluster 
Total # of Clusters 
# Sectors/FAT 
# of FAT Copies 
# of Root Dir Sectors 
# Reserved Sectors 
# of Hidden Sectors 
# of Bytes/Sector 
# of Bytes/Cluster 

# Root Dir Entries 
Media Descriptor 
Recorded Density 
DOS Version Began 
DRIVER.SYS Sw. 
FORMAT.EXE Sw. 


Change-Line Support 


5.25" Diskettes 


160K 180K 320K 360K 1.2MB 


1 1 2 2 2 
40 40 40 40 80 


8 9 8 9 15 

320 360 640 720 ©2400 

313351 = «630. 7082371 
1 1 2 2 1 

313. 351315354371 
1 2 1 2 7 
2 2 2 2 2 
4 4 7 7 14 
1 1 1 1 1 

0 0 0 0 0 


512 512 512 512 512 
512 512 1024 1024 512 
64 64 112 112 224 
FE FC FF FD F9 
Double Double Double Double High 
1,00 2.00 1,10 2.00 3,00 
IF:0 F:0 IF:0 /F:0 Fil 
F160 F180 /F:320 F360 F112 


NO NO NO NO YES 
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